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HE westward extension of Whether desert plateau, or well- 


Asia, lying south of the high 
mountain ranges 
westward from the Hindu Kush to 
the Mountains and west 
of the Sulaiman Range, constitutes 
a distinctive region in which the 
climate is essentially Mediterranean 
with a definite winter maximum. 
The high mountain ranges rise like 
walls from the Indus Valley on the 
east and the Aral-Caspian lowlands 
on the north. The region is con- 
nected with Asia Proper by the 
mountain-crested plateau of Kafiris- 
tan in northeastern Afghanistan, and 
despite local differences in the region, 
mainly physiographic, it can best be 
treated as a distinct unit. 
Climatically it 


extending 


Caucasus 


is also relatively 
unified, for with the exception of the 
extreme southwestern corner of Ara- 
bia and the Kabul Valley of Afghan- 
istan, Mediterranean elements char- 
acterize the climate. Though the 
rainfall is light in some places and 
rather heavy in other places, the 
maximum, or in some places all the 
rainfall, comes in winter, and thus 
the region may be considered a major 
climatic bordered on the 
east by the monsoon climate of India, 
and on the north by the continental 
climate of Russian Turkestan with 
its tendency toward summer rain. 


division, 


watered mountain slope, the several 
divisions of the region constitute an 
integral whole with similar physical 
features and similar rainfall régime. 

The distinctive factors of relief 
and climate within the limits of these 
major similar elements constitute the 
criteria by which the several sub- 
regions of land utilization and agri- 
culture may be discriminated; in- 
deed, the information regarding soils 
and crop acreage are so inadequate 
and untrustworthy that they cannot 
be used anywhere in the region for 
classification or map purposes. 

As indicated in the earlier instal- 
ment, three major physiographic di- 
visions are recognized: the Alpine 
Mountain system; the Arabian Block; 
and the synclinal lowland between 
them. The Alpine Mountain sys- 
tem may be subdivided into three 
sections, two of them—the basin of 
Asia Minor (Anatolia) and the basin 
of lran—-widened intermontane bas- 
ins enclosed by encompassing moun- 
tains constituting the prevalent dou- 
ble-range formation; and one. of 
them, Armenia, a complex mountain 
upland at the juncture of the Ana- 
tolian and Iran Mountain systems. 
A fourth subdivision may be consid- 
ered, the Caucasus, which forms a 


structural threshold to the main 
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Alpine system, separated from the 
Armenian complex by the Trans- 
caucasian trough. 

The Arabian Block, with its tend- 
ency toward uplifted edges and its 
central mountain axes, might well be 
treated as a unit, did not the histori- 
cal importance of its northwestern 
edge—the Syrian-Judean anticlinal 
uplift with its enclosed rift valley 
necessitated a more detailed discus- 
sion of that significant section. 

The synclinal lowland between the 
Alpine system and the Arabian Block, 
includes only the Mesopotamian de- 
pression, part of which is occupied 
by the invasion of a branch of the 
Indian Ocean, the Persian Gulf. 

The following references are recom- 
mended as useful in a general treat- 
ment of the Near Fast: 

Asie Occidental by 
chard—a masterpiece of descrip- 
tion, unrivalled as a 
interpretation. 

Asia by L. Dudley Stamp—pages 
65-165—a well-written regional 
treatment. 

Die Tiirker by Ewald Banse—a 
pre-war treatise of the former 
Turkish Empire but invaluable 
for its enormous wealth of de- 
tailed observation. 

Der Orient by Richard Uhden, 
from ‘‘Geographie des Welthan- 
dels.” 

Vorder Asien und \ 
Hugo Grothe, from E. Von 
Seydlitzsches ‘‘ Geography.” 

Die Mittelmeerlander by A. Philip- 

which, though old, was 
written by a man with wide per- 
sonal acquaintance with Medi- 
terranean lands, 

Asia Minor. 
Mittelmeerbilder by Eugen Fisher 

also old but vividly written from 

the cultural point of view. 


Raoul Blan- 


modern 


Kaukasien by 


son, 


especially of 





(SEOGRAPHY 


Der Orient und die 
Kultur by Alfred 
‘* Geographische 
1931. 


Orientalische 
Hettner 
Zeitschrift,” 


AstA MINOR (ANATOLIA) 


The accompanying map of the dis- 
tinctive regional Asia 
Minor reflects the physiographic and 
geologic structure. 
as follows: 


sections of 
The regions are 


1. The narrow coastal zones along 


the southern and_ northern 
coasts, in places wholly ab- 
sent. 

2. The northern (Pontus) and 


southern 
systems. 

Inner Anatolia. 

4. \West Anatolia, the piedmont 
transition from the interior 
plateau and ridges toward the 
coastal foreland along Aegean 
Sea. 

These regions correspond 


(Taurus) mountain 


Ww 


rather 
closely with those given by G. P. 
Merriam, “The Regional Geogra- 
phy of Anatolia,” ECONomMICc GEOG- 
RAPHY, Volume II, No. 1, January, 
1926, but they are designated by 
general terms instead of agricultural 
terms or land utilization names to 
conform with the treatment of the 
other regions of the Near East and 
to constitute a general geographic 
classification rather than specialized 
agricultural divisions. 


THE NORTHERN COASTAL ZONE 


The narrow northern coastal zone 
along the Black Sea is of significant 
agricultural importance. It is wid- 
est in the east; in the west it disap- 
pears entirely where the mountains 
in places rise precipitously in cliffs 
out of the waters of the Black Sea. 
Strong, northerly winds blow the 


year round—in winter toward the 
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Mediterranean low and in summer 
toward the heated  interior—and 
cause heavy rain rather well dis- 
tributed throughout the year al- 
though with a summer minimum, and 
heaviest eastward. The climate is 
distinctively marine Mediterranean, 
but in the west, where the chill winds 
direct from the frozen Russian plains 
sweep unhampered southward across 
the Black Sea onto the coast, the win- 
ters are relatively cold, though some- 
what tempered by the open waters of 
the sea. Eastward the high Cauca- 
sus Ranges protect the section from 





FIGURE 1 
which may be effectively subdivided on the basis of differences in the physical elements of the terrane. 


Fertile alluvial 
soils, most extensive on the deltas of 
the rivers; the high rainfall; and fairly 
equable temperature promote in- 
tensive use of the land. Wheat 
primarily, and maize secondarily, 


the cold northerlies. 


are the most important cereal crops. 
Mediterranean fruits are grown 
nearly everywhere, but olives are 
missing from the colder, western por- 
tion. Eastward, tobacco assumes 
more than local importance, particu- 
larly in the environs of Samsun, the 
chief shipping port. Hence, the 
population is dense; but limited area, 
and the deportation of the Greek 


farming populace after the Greco- 
‘Turkish War prove a severe handicap 
to further development. 


THE PONT!''S MOUNTAINS 


Rising abruptly from the narrow 
coastal plains like a_ steep wall, 
broken only at a few places by can- 
yon-like river valleys, the Pontus 
Mountains stand mantled by a lux- 
uriant forest vegetation consequent 
upon the heavy rainfall. It con- 
stitutes a forest of oak, chestnut, 
beech, elm, fir, and pine, exceedingly 
dense in the eastern section where 
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Anatolia, Armenia, and Transcaucasia constitute a rather definite geographic unit, 


the elevations are higher, the precipt- 
tation greater, and the winters 
milder, but more open, with an un- 
dergrowth of rhododendron brush, 
in the drier and colder western por- 
tion. In the wind shadow on the 
southern slope of the mountains the 
rainfall decreases significantly, and 
grasslands favorable for stock raising 
take the place of the forests, with 
crop agriculture limited to dry 
farming, or to irrigation in the river 
Ernest No- 
wack (‘Journeys in Northern Ana- 
tolia,”’ Geographical Review, Volume 
21, No. 1, January, 1931) distin- 


valleys and depressions. 
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FIGURE 2. 
of Anatolia, and transhumance has for centuries characterized most of the regions discussed in this 


instalment of the “ Agricultural Regions of Asia.” 


guishes this piedmontal zone of tran- 
sition from the drier steppe regions of 
Inner Anatolia. 


THE SOUTHERN COASTAL BELT 


The Taurus Mountains leave only 
two limited coastal plains with suffi- 
cient space for the cultivation of land 
and rural settlement along the south- 
ern shore of Asia Minor: the flat, 
coastal plain of Pamphylia (Adalia) 
and the similar plain of Cilicia 
(Adana). Both are rimmed by hills 
and mountains from which turbulent 
streams bring sufficient water for 
irrigation, permitting the growth of 
rich crops of cereals and subtropical 
fruits upon the fertile, alluvial soil; 
both have in common long, dry, hot 
summers, so warm that the local 
winds from the sea into the heated 
interior are not chilled, as they rise 
up onto the plateau, enough to cause 
precipitation, and both regions are 
exposed to the danger of fevers and 


malaria produced by insect pests 
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Pastoralism has ever been the dominant form of land utilization on the steppe sections 


Courtesy of Ginn and Co.) 


from the coastal marshes. Of the 
two plains, Cilicia, the more impor- 
tant, is often compared with Egypt 
because of its similar climate and its 
annual floods of the rivers from the 
Taurus and the Anti-Taurus Moun 
tains. The heavy winter precipita- 
tion of these mountains is mostly in 
the form of snow, which in melting 
is augmented by rains which cause 
heavy freshets. Cilicia also resem- 
bles Egypt in the importance of its 
two industrial crops 
cotton. 


sugar cane and 
Though the quality of the 
Cilician cotton does not approach 
that of the Egyptian, it constitutes 
an important export commodity, con- 
stituting the major portion of the 
two hundred thousand bales or so 
which have recently formed the 
Turkish cotton crop. Both these 
southern plains evince strong evi- 
dence of political, economic, and 
social neglect, for they could be made 
many times as productive as they are 
now. 


oe 
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rHE TAURUS MOUNTAINS 


The Taurus Mountains, higher and 
wilder than the Pontus Ranges, and 
separating more effectively narrow 
coast and broad interior, rise steeply 
from the leaving 
space for coastal plain only in small 
scattered 


\lediterranean, 
tracts. Their heavy pre- 
cipitation is almost wholly confined 
to the winter season when a thick 
cover of snow mantles the slopes and 
crests; in summer when the winds 
blow chiefly from the north toward 
the deep, low-pressure area on the 
Indus, only the highest peaks and 
crests are moistened by the air from 
the drawn through 
major mountain gaps up onto the 
heated Where not felled, 
forests cover the mountain slopes: 
typical Mediterranean machi up to 
2,000 feet, colorful and fragrant, 
when the winter rains bring it into 


\lediterranean 


interior. 


bloom, but dull and dreary in sum- 
mer; higher a belt of distinctive 
deciduous forest, chiefly oak; and 
beyond this up to the tree-line, 
Some timber is cut on 
these mountains and shipped from 


conifers. 


some of the coastal harbors. 


INNER ANATOLIA 
Inner Anatolia does not constitute 
a true basin. Though in_ places 


somewhat mountainous, it consists 
primarily of a plateau surrounded by 
steep and high mountains which keep 
out the marine influence on the cli- 
mate of the surrounding Mediter- 
ranean. Consequently, the winters 
are continentally cold with most of 
the precipitation in the form of snow 
and aggregating only about ten inches 
of precipitation for the year, for the 
The Ana 


tolian steppes, set with blossoms and 


summers are hot and dry. 


green with luscious grass in early 
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FIGURE 3 
agriculture and other industries, is by primitive 


Transportation in Anatolia, like 


methods. Lack of accumulated capital for the 


purchase of modern equipment keeps everything 
centuries behind the times. (Courtesy of Carl 
Stotz 


spring, become parched and burned 
under the glaring summer sun. Only 
a few of the rivers which rise on the 
more humid higher slopes maintain 
themselves across the steppe to escape 
through the mountain wall to the 
north coast. The others lose them- 
selves in reedy, shallow lakes which 
occasionally become t:"pical playas 
in the dry season. 

The summer dry steppes of Inner 
Anatolia form the home and grazing 
grounds of the Anatolian nomads 
with their herds of cattle, sheep, and 


goats. The sheep-—Turkey has ten 
million—provide wool, milk, and 
meat. Yogurt (Yohourt), sour sheep 


milk, popularized in Europe by the 
Bulgarians, and in America as bul- 
garlac, is the piéce-de-resistance of 
the Anatolian peasant diet. Mutton 
and lamb are transported as far as 
the western Turkish cities, where it 
the main supply of meat. 
\Vool is the most important material 


forms 


for clothing and is also used as the 
basis of the carpet and rug industry, 
which flourished prosperously until 
the Greeks were forced to leave Asia 
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Minor. The well-known Angora 
goats furnish meat and milk, but 


more significantly the famous mo- 
hair. 

Along the rivers where irrigation 
is possible, or on the mountain slopes 
where rain is adequate for agricul- 
ture, wheat becomes an important 
crop and, according to Dudley Stamp, 
15,000 tons of wheat are shipped from 





FIGURE 4. 
fuel, constitutes an important item of local trade, 
brought in to the villages from the wooded rural 
districts, usually the higher mountain slopes, by 


Wood, wherever it is available for 


the most primitive wheeled carts. 
Carl Stotz.) 


(Courtesy of 


the Konia railway station alone to 
supply a considerable proportion of 
the needs of Istanbul. The wheat 
fields and other crop lands of Inner 
Anatolia stand out in sharp contrast 
to the pastoral steppes where the 
herds of sheep and goats wander in 
search of food in 
shelter, as 
winter. 


and of 
sustenance, in 


summer 
well as 


WEST ANATOLIA 


West Anatolia does not lend itself 
satisfactorily to treatment as a uni- 
fied geographic 
its physical complexity. Northward 
and southward, the westward 
tensions of the Pontus and Taurus 
Ranges may be recognized, between 
which the east-west 


region because of 


CX- 


trending struc- 
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tural ranges indicate their relation to 
the mountain systems of Greece, from 
which they are separated by the 
Aegean. They constitute a drowned 
coastline, with promontories and 
rocky islands, from which uplifted 
mountains and_ structural depres- 
sions extend confusedly inland. 

The climate is typically Medi- 
terranean with mild, rainy winters 
and hot, dry summers. ‘The pre- 
cipitation is about thirty inches, 
least southward. Northward the in- 
fluence of the cold, northerly winds 
in winter is felt to the south shore of 
the Sea of Marmora. The distribu- 
tion and character of vegetation con- 
form to the distribution and type of 
rainfall and temperature. ‘The Pon- 
tic type of forest continues toward 
Istanbul and along the southern 
shore of the Sea of Marmora, a zone 
of forest exploitation, in the northern 
part of the section. In the southern 
section, Mediterranean  sclerophyl- 
lous scrub, characterized by the 
machi, replaces the dense _ forest 
vegetation of the northern section. 

The agricultural significance of 
West Anatolia is comprised in its 
cultivated valleys and lowlands with 


their wealth of fruit gardens and 
crop lands. Wheat, barley, and corn 
suffice for local needs; cotton, to- 
bacco, and opium fields vary the 


landscape and yield exportable sur- 
plus. Fruits, as elsewhere in the 
Mediterranean, are typical. Except 
where the cold winter winds sweep 
the northern 
cover the slopes along the shore and 
mantle the valleys and basins. Sul- 
tana grapes are dried and exported 
from Smyrna (now called Izmir). 
setween 20,000 and 40,000 tons are 
annually exported from the Meander 
River valley. 


West 


section, olive trees 


Anatolia is absolutely the 
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most important agricultural region 
of the Near East. Its crops of 
cereals, cotton, tobacco, and Medi- 
terranean fruits; the pastoral prod- 
ucts of the steppes and deforested 
mountains; and the products of its 
forests still remaining on the moun- 
tains in the north and the south, 
such as the tannin from the Valonia 
oak and the timber as well; all these 
combine to make the region almost 
self-contained and well balanced in 
its agricultural industry, both from 
the local viewpoint and from the 
foreign trade point of view. Eco- 
nomically, the exile of the industrious 
and agrarian Greek population so 
seriously handicapped the agricul- 
ture of the region that it has been at 
a tremendous disadvantage ever since, 
despite the influx of Turks 
Macedonia and Thrace. 


from 


ARMENIA 


Armenia may be divided into two 
mountain and Inner Ar- 
menia bounded by the mountains 
which rise to a height of 10,000 feet. 
The southern boundary is formed by 
the Kurdistan Mountains, a con- 
tinuation of the Taurus system of 
Asia Minor. Broken only by the 
deep gorge of the Euphrates, they 
form a formidable wall separating 
the Inner Armenian uplands from 
northern Mesopotamia. Along their 
the rainfall con- 
tinues adequate to sustain a forest 


systems 


slopes westward, 


cover of oaks dominantly on the lower 
slopes with junipers and hawthorns 
higher; eastward, grassland almost 
monopolizes the region, for, through- 
out, the summers are hot and dry. 
This is a region of pronounced trans- 
humance, a regular seasonal migra- 
tion of the nomadic population from 
the foot of the 
mountains where in winter there is 


the croplands at 
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opportunity for a limited sedentary 
crop agriculture, to the upland mead- 
ows as soon as the spring harvest is 
over, the herds of cattle, sheep, and 
goats being driven to the grasslands 
where they find sufficient pasturage 





FIGURE 5. 
the highways of Turkey. 
the crop-growing plateaus to Seljonk in the valley 
of the Meander River, this camel train illustrates 


The camel caravan characterizes 
Bearing wheat from 


how old-fashioned and economically defective 


are the means of transportation throughout the 
Near East, except along the few strands of the 
railway net. (Courtesy of Carl Stotz.) 


fall snows and inclement 
Water irrigation is 
available in the deeply graved val- 
leys, and grains and fruits are grown 
on the terraced slopes. 


until the 


weather. for 


The northern mountain border is 
distinct. The northern Arme- 
nian Mountains, the eastward con- 
tinuation of the Pontic system of 
Anatolia, exhibit gradational transi- 
tion from the humid mountain cli- 
mate in the west to the drought of 
eastern Transcaucasia, and from the 


less 


western dense forest with its under- 
growth of rhododendron and azalea 
to open grassy coniferous parkland. 
The nutritious grasses of these upland 
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form the chief economic 
the northern Armenian 
Mountains, especially in the eastern 


pastures 


asset of 


Karabagh, for upon them are sus- 
tained the herds of the 
nomadic tribes in summer when the 
surrounding lower lands are seared 
and bleached. 


pastoral 


INNER ARMENIA 


Inner Armenia displays exceeding 
complexity ofrelief. Relatively much 
lower than the surrounding moun- 


tains, it combines serrated mountain 
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the upper valley of the Araxes about 
Erivan and along the shores of Lake 
Van and Lake Urmia, cotton and rice 
are produced and an abundance and 
variety of fruit. 

In the Persian province of Azer- 
baijan, of which Lake Urmia is the 
economic center, the bare mountains 
betray the approaching aridity of 
the Iran Basin; but the high slopes of 
the surrounding 
collect enough moisture to provide 


volcanoes ‘Tabriz 


pasture for the herds and irrigation 
for the crops of the surrounding plains. 





FIGURE 6. 


Turkish farmer builds his hut of mud mixed with dung, and thatches it with straw. 
Stotz.) 


ranges with cradle-like valleys; high 
plateaus with wide basins, in many 


places lake-filled; and volcanoes of 


which Mount Ararat, 17,000 feet 
high, is the best known, with rolling 
piedmonts. It constitutes the cor- 
dilleran knot, the Anatolian 
and Persian Mountain axes converge. 
On its highland plains, characterized 


where 


by steppe and forest-steppe vegeta- 
tion, stock raising is important and 
cereal crops, like wheat, rye, and bar- 
ley, may be grown in spring after the 
winter rain season, and harvested in 
early summer. In its deep depres- 
sions where water is available, as in 


The housing, like everything else, is primitive; where field stone is not available, the 


Courtesy of Carl 


‘TRANSCAUCASIA 
Transcaucasia is that area lying 
beyond the Mountains 
southward from The Cau- 
casus Mountains stand like a barrier 
wall between the steppes of Euro- 


(‘aucasus 


Russia. 


pean Russia and the valleys beyond. 
They suggest the Pyrennees between 
Krance and Spain in their barrier 
character; they extend from sea to 
sea, they bar transportation, they 
form a refuge for the population in 
times of war, and they constitute a 
transition from a wet to a dry cli- 


mate—in all these respects, the Cau- 





AGRICULTURAI 


casus are like the Pyrennees. 
are unlike the 
they ward off the cold winter winds 


They 
Pyrennees because 


of the frozen Russian plains from the 
subtropical lands beyond, as_ the 
Pyrennees do not bar any such wind 
across from France to Spain. 

The West Caucasus, like the west 
Pontic Ranges, receive copious rain- 
fall, and rise steeply out of the Black 
Sea without any coastal plain as the 
threshold. 
forested and glaciers cover all the 
The Cen- 


The slopes are heavily 


higher peaks and ridges. 
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‘Transcaucasia, which occupies the 
synclinal trough between the Cau- 
and the northern Armenian 
Mountains may be divided into three 
sections: Cholchis, Georgia, and Chir- 
van. 


CaSUus 


CHOLCHIS 
This ‘Trans- 
caucasia is characterized by heavy 
rainfall distributed fairly 
throughout the year. 
mantle the hills and mountain slopes 
and the marshy coastal plain is al- 


western section of 


evenly 


Dense forests 





FIGURE 7 
shingled or tiled roofs 
Carl Stotz 


tral Caucasus receive much less pre- 
cipitation, but their high elevation 
(Mount Elbruz, 19,000 feet) produces 
The 
park land 
and occasional stretches of grassland 


mantle. 


slopes are forested, but 


a continuous glacial 


are interspersed on gentler slopes and 
plateaus. ‘The Kast Caucasus more 
than a 
They exhibit the 
dry barrenness of the mountains of 


nearly resemble a_ plateau 
mountain range. 
central Asia, with steppes replacing 
the forests and alpine meadows of the 
Western and Central Caucasus. 


The houses of the towns and villages differ from those of the country only in their 
E-skishere illustrates the adobe houses built of mud and dung 


( ‘ourtesy of 


most devoid of people except where 
the fertile have been 
drained or seaports established, as, 
for instance, at Batum and Poti. 
Inland toward lKutais and in the 
lower valleys of the Central Cau- 
casus, the mild climate and ample 
rainfall are favorable for the growth 
of wheat on the drier lands and maize 
on the moister, for the cultivation of 
carly vegetables and Mediterranean 
fruits, and on the red soils of the hills 
about Chokva for the intensive cul- 
ture of tea, partially to supply the 


more areas 
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FIGURE 8. 
agricultural technic of Asia Minor, as seen near 
Denizili in the valley of the Meander. The win- 
nowing of the wheat is as primitive as the thresh 
ing. (Courtesy of Carl Stotz.) 


An example of the antiquated 


heavy demand for that beverage in 
the great Soviet market. 


GEORGIA 


Georgia, the middle portion of 
Transcaucasia, is neither so wet as 
Cholchis, nor so dry as Chirvan. 
The forest disappears quickly east- 
ward from the divide between the 
Black and Caspian Seas, and along 
the upper courses of the Kura River 
it gives way to thorny scrubland and 
shrub-studded steppe, a region of 
exceedingly hot and dry summers, 
with occasional destructive cloud- 
bursts from the mountains due to 
excessive convection. Onthe steppes 
about Tiflis, irrigation water supplied 
by the streams which issue from the 
mountains permits the cultivation of 
cereals, tobacco, rice, and a great 
variety of fruits, particularly water- 
melons and muskmelons. 


CHIRVAN 


Chirvan, the most easterly section 
of Transcaucasia, displays an almost 
desert-like character with distinctive 


desert fauna and type of vegetation. 
The plains of the Kura and Araxes 
are dry steppes seered brown and life- 
less in summer. Piedmontal oases 
gleam green along the foot of the 
mountains, where rivers fed by the 
snows and ice of the higher peaks de- 
bouch upon their alluvial fans and 
cones that fringe the valley. Lim- 
ited tracts of irrigated land grow 
grains, indifferent cotton, and fruit, 
particularly melons. 


[RAN 


Iran, the third subdivision of the 
Alpine section of the Near East, 1s 
completely bordered by great moun- 
tain ranges. The physiographic re- 
gions may be readily distinguished 
except in the eastern interior where, 
south of the longitudinal valleys of 
the Hari-Rud and the Kabul, the 
mountains extend southwestward as 
the Hazara. ‘The vast interior basin 
enclosed by these great mountain 
ranges may be subdivided into Persia 
Proper and the lake basins of Seistan 
and Inner Baluchistan. 


THE NORTHERN MOUNTAINS 


The Elburz Mountains constitute 
the barrier wall between the Persian 
interior and the narrow Caspian 
coast. Above them towers the great 
volcanic cone of Mt. Demavend, which 
gives rise to a whole series of moun- 
tain streams that lose themselves in 
the alluvial mantle along the edges 
of the desert. On the north slope of 
these high mountains the rainfall is 
copious and rather evenly distrib 
uted throughout the year. ‘The pre 
vailing wind direction upon this slope 
is from the north across the Caspian 
Sea. Luxuriant forests grace the gul- 
lied mountain slopes on this northern 
side of the great range, in striking con- 
trast to the desiccated, barren, rock 


' 
| 
i 


wo a 
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strewn, southern flank of the range, 
a contrast that has elicited notice by 
all travelers who have passed from 
the desolate plains with their cloud- 
less skies on the south slopes to the 
verdant, wooded ridges of the north 
side, moistened by mist and dew. 
The narrow coastal plain between the 
EKlburz and the Caspian ts fertile and 
productive, but unhealthful because 
of the fevers which originate in its 


R 
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Ficure 9..-The Iran Basin forms another dist 
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change. ‘The mountains of Khoras- 
san widen, and becoming lower, cease 
to be such a difficult barrier; a branch 
continues northeastward and encir- 
cles the basin about the lower courses 
of the Atrek River, which flows be- 
tween two relatively low ranges. 
As elsewhere in the Near East, the 
precipitation decreases toward the 
east. Forests become more open and 
rise higher on the slopes of the ranges. 
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inctive division of the Near East region of Asia in 


which the climate is essentially of Mediterranean type. Near the eastern border of the region 


the monsoon begins to exert its influence, and 
Turkestan encroaches 


flooded, lacustrine marshes, where 
mosquitoes innumerable breed. De- 
spite occasional destructive cold 
waves, the climate is relatively warm 
and moist, favorable to such semi- 
tropical crops as rice and sugar cane 
as well as toward Mediterranean 
cereals and fruits, tobacco, and mul- 
berry for sericulture. The dense 
population of this coastal belt is im- 
pressive by contrast with the sparse 
peopling of the rest of the region. 


East from the Caspian, conditions 


on the northern border, the continental climate of 


The valleys and basins between the 
ranges are densely populated, the 
irrigation water of the mountain 
streams permitting the growth of 
heavy crops of wheat and barley and 
an abundance of fruit for many peo- 
ple. Meshed is the popular center 
of this area. 

‘The Khorassan Ranges east of the 
gap of the Hari Rud are much drier 
than those west, and the arboreal 
growth is replaced by scrub vegeta- 


tion and grass. The precipitation 
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on the high elevations continues suffi- 
cient for the irrigation of the great 
longitudinal valley of the Hari Rud, 
where the landscape is distinguished 
for a hundred and fifty miles by ave- 
nues of towering poplars along the 
streams and irrigation ditches which 
water the fields of grain and the 
gardens of fruit. 

The Hindu Kush with Kafiristan, 
its eastern continuation connecting 
with the Pamir Plateau, constitute 
the first example of an increasing 
precipitation toward the east, the 
result of the Indian summer monsoon. 
The Kabul Valley system, though 
separated by a high divide from the 
valley of the Hari Rud, is combined 
with the Hari Rud Valley as one re- 
gional belt in order to stress the agri- 
cultural value of these longitudinal 
valleys. The Kabul Valley receives 
augmented precipitation from the 
summer monsoon, and_ produces 
heavy crops of grain throughout and 
typically Indian crops like sugar 
cane toward the east where the valley 
floor lies lowest. This section does 
not really belong to the Near East, 
but rather to the monsoon region of 
India, even though it is included 
with the Hari Rud region in order to 
emphasize the agricultural relation- 
ship of these longitudinal valleys. 


THE SOUTHERN AND EASTERN BORDER 


The Zagros Mountains form a 
system which is a continuation of the 
Kurdistan Mountains. High ranges, 
enclosing longitudinal valleys, reveal 
rather regular folding. With increas- 
ing distance from the Mediterranean, 
the precipitation decreases south- 
eastward. High mountain pastures, 
deep in snow in winter, form the up- 
per limit of land utilization, and for- 
ests, of which, as in Kurdistan, the 
oak is the typical tree, flank the 


slopes below the mountain pastures. 
Transhumance has been followed 
here for thousands of years, the pas- 
toral peoples of the region bringing 
their stock to the highland grass- 
lands in summer and taking it back 
again to the neighboring plains in 
winter, where the climate is mild 
and open. In the valleys and inter- 
montane plains, particularly where 
water for irrigation is available, agri- 
culture is successfully carried on, 
the type of crop depending upon the 
elevation. Asin the European Alps, 
the peasants devote part of their time 
in the growing season to their crops 
in the valleys and part to their stock 
in the highland pastures. 

Southeastward, aridity and drought 
become the decisive and dominating 
factors in the land utilization and 
agriculture. ‘The dry Fars succeeds 
the humid Zagros. The coastal plain 
along the Persian Gulf is_ torrid. 
Along much of the coast, only occa- 
sional heavy dews provide any mois- 
ture. Life and industry are concen- 
trated in a few oases, like Bushir and 
Jender Abbas, where dates grow 
abundantly. The mountain walls 
which abut upon this coastal plain 
are almost as arid as the plain itself; 
adorns their flanks or 
crests, though on the higher eleva- 
tions some grazing is possible and, 
in a few favored spots, limpid springs, 
fed by the melting winter snows, 
water fertile oases like Shiras. 

Kast of the Strait of Ormuz the 
Mekran Mountains of Baluchistan 
are similarly arid. Fishing in the 
offshore waters is the chief source of 
income for the few inhabitants who 
dwell in the scattered date palm 
The barren mountains, with 
an annual precipitation of from only 
three to six inches, locally provide 
sparse pasturage for the herds of the 


no forest 


Oases. 
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nomads, who spend their winters on 
the alluvial plains. Wheat, millet, 
and a little fruit are grown where 
subterranean channels of percolating 
water moisten the soil in a very few 
favorable spots. 

The famous Bolan Pass, the en- 
trance to southern Afghanistan, 
guarded by the town of Quetta at the 
gateway southeastward, is succeeded 
by the Sulaiman Ranges which close 
the Iran on the east, and merge with 
the ranges of the Hindu Kush north- 
eastward. Brown, barren slopes in- 
dicate the extreme aridity, and only a 
very few green patches on the higher 
ridges and crests reveal the spots 
where fog and rain sometimes 
dampen the ground. ‘Toward the 
Kaiber Pass the influence of the sum- 
mer monsoon makes itself felt in in- 
creased precipitation, and fields and 
orchards reappear in ever-increasing 
numbers in the landscape of all the 
irrigated valleys. 


THE INTERIOR 


encompassed by formidable moun- 
tains, the interior resembles the 
basin of central Asia. Cold, dry 
winters, typical of interior highlands, 
alternate with equally typical hot, 
dry summers (Teheran averages 85 
during July). Heavy 
winds, mainly from the northeast, 
stir up clouds of dust and add to the 
discomfort of almost every day. 
Three types of land use may be dis- 
tinguished: the interbasin mountains; 
the fringing oases; and the intermon- 
tane_ basins. 


degrees’ I. 


The Mountains 


Though the mountains appear bare 
and unproductive, a little rain falls 
every winter on the higher slopes 
and provides some grazing for the 
herds of the nomadic tribes. The 


search for grass is the continual and 
eternal activity for the herdsmen, 
whose sheep and goats must be fed. 


The Oases 


Along the foot of the encompassing 
mountains, and of the interbasin 
ranges as well, lie belts of scattered 
oases where water from the moun- 
tains succeeds in reaching the borders 
of the plain. Ingenius underground 
channels, the ‘‘Kanats’’! carry the 
water from the mountain streams to 
the flanking terraces and level areas 
of suitable soil. Crops vary with 
latitude; temperate grains are grown 
in the northern sections; rice, corn, 
and dates are cultivated in the south- 
ern sections. Tobacco and opium 
are produced chiefly for local con- 
sumption. Dudley Stamp _ states 
that under Persian law, any one who 
brings barren land under cultiva- 
tion becomes legal owner of it. The 
farming population of Persia works 
mainly as village units, and the three- 
field system is widely prevalent. 
Isfahan is the largest oases center in 
the section north of the Zagros. 
Teheran,? the capital of Persia, is 
supported by the long fringe of oases 
bordering the southern slopes of the 
Elburz and western’ (Khorassan. 
Kandahar borders the Khorassan 
Mountains, and Yezd and Kerman 
are examples of oases supported by 
moisture from the interbasin ranges. 


The Intermontane Basins?* 


The intermontane basins are true 
deserts because except for a few rare 


1 Fisher, Commodore B. “Irrigation Systems 
in Persia.”’ Geog. Rev., Vol. 8, No. 2, April, 
1928 

Clapp, Frederick G. “Teheran and_ the 
Elburz.’’ Geog. Rev., Vol. 20, No. 1, Jan., 1930. 

3 Huntington, Ellsworth. “The Basins of 
Eastern Persia and Seistan.’’ Carnegie Insti- 
tution of Washington. Publication No. 26. 
Washington, 1905. 
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convectional never 
receive any rain. Filled with mud 
and gravel poured out by the occa- 
sional turbulent 
surrounding 


showers, they 


floods from the 
mountains, they are 
often saturated with alkaline waters 
after a convectional cloudburst has 
drenched the surrounding moun- 
tains; and in many places, they 
hold salt lakes or swamps, which 
vary widely in extent with the fre- 
quency and character of the montane 
storms. 

Of all these basins only Seistan 
demands specialattention. The Seis- 
tan Basin is fairly well watered by 
the numerous branches of the Hil- 
mend River which issue from the 
Hazara Mountains and debouch upon 
the Basin. These tributaries con- 
verge upon Hamun, a fresh-water 
lake, kept fresh according to Blanch- 
ard, because every winter when the 
lake bed is almost totally dry, the 
strong winds that prevail blow the 
accumulated salts away. ‘The frag 
ments of the lake which remain 
sustain abundant fish to spread 
throughout the extent of the lake 
The delta of the 
Hilmend, richly productive, forms 
a distinctive contrast to the desert 
environment in which it is set like a 
jewel. 


at its maximum. 


Along the courses of the 
various branches of the river, irriga 
tion is nearly everywhere possible 
and practiced, so that the river is 
bordered by belts of luxuriant ver 
dure, chiefly tamarisk, exquisitely 
beautiful in full pink bloom. Fruit 
trees cannot grow on the irrigated 
delta because of the tempestuous 
winds, but cereals do well and the 
population is dense. 


MESOPOTAMIA 


Mesopotamia comprises parts of 


three physiographic regions: The 


northern, where alpine ranges paral- 
lel to the Kurdistan Mountains, 
dominate the relief; the central, 
where the Arabian Block is the basic 
element in the relief; and the south- 
ern, a structural trough, filled with 
alluvial material, which is pushing 
itself farther and farther into the 
Persian Gulf. 


NORTHERN MESOPOTAMIA 


Permitted by the lower elevation 
of the Aleppo region to penetrate 
inland, the Mediterranean’ winter 
rains sweep along the foot of the 
Kurdistan Mountains, to supply 
enough moisture to the plains and 
basins between the dry limestone 
ridges for crops of grain, principally 
wheat and barley, and fruits; where 
water for irrigation is available, 
walled fruit gardens surround § the 
settlements of the agricultural re 
gions, and vineyards of luscious 
grapes enrich the dietary of the 
peasants. Fertile volcanic soil and 
moderate water supply combine to 
make the plain of Diarbekr a great 
wheat-producing region. 


CENTRAL MESOPOTAMIA 


The central section, or Dyesireh, 
resembles the steppes of eastern 
Syria and northern Arabia. Nomad 
ism dominates the agricultural use of 
the land, and very few sedentary 
farmers may be found in the region. 
Only along the Euphrates and the 
‘ligris, with its eastern tributaries, is 
agriculture possible and only by irri 
gation. On the whole it is a poor 
and infertile country, but many evi 
dences of former productivity and 
prosperity beyond the limits of the 
present agricultural area indicate 
that the water of these streams could 
be much more advantageously util 
ized, 
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SOUTHERN MESOPOTAMIA 


The plateau passes by a noticeable 
escarpment to the delta plain of the 
confluence of the Euphrates and 


Tigris. Although winter tempera 
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Stable government would insure effi- 
cient use of the copious spring floods, 
when the Euphrates rises twelve 
feet and the Tigris twenty feet above 
the winter level, and make of lower 
Mesopotamia one of the world’s 
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hiGgurE 10 The massive Arabian Block and the Mesopotamian Basin constitute regions related 
to, and part of, the Near Kast Mediterranean terrane, extensive and varied, but only in a few isolated 
sections like Yemen and Oman, departing significantly from the characteristic Mediterranean régime 
of summer drought and winter precipitation 


tures are relatively low, the summers most productive regions, comparable 
are very hot, and the deficient rain 


fall of ten inches, practically all of 


to the Nile plain of Egypt; but many 
difficulties must be overcome. One 


which falls in winter, makes the re- of the most discouraging is the great 


gion a sparse steppe where scattered 
nomads graze their herds, except 


where irrigation permits farming. 


amount of silt carried by the streams, 
which deposit their load when they 
reach the lower gradients of the 
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plain and choke the irrigation canals 
and trenches. Other difficulties, al- 
most as important, add to the cost of 
reclamation, such as the necessity for 
great reservoirs to store the water for 
use in the dry growing season and for 
embankments and dikes to protect the 
lowlands from the flood waters, which 
stagnate upon the plains in unhealth- 
ful malarial marshes that become salt 
deserts inthe heightof summer. The 
present great reclamation projects 
under operation, a tribute to the engi- 
neering skill of Sir William Wilcox, 
are only an earnest of what may be 
accomplished with sufficient funds 
and enterprise. Even under the pres- 
ent inadequate utilization, the Meso- 
potamian plain is of great agricultural 
importance. Such winter crops as 
wheat and barley and summer crops 
like rice and cotton are grown on the 
irrigated lands. The greatest wealth 
of the region comes from the date 
plantations which extend continu- 
ously along the river courses. The 
export of dates in 1927-1928 was 153,- 
OOO tons and in 1928-1929, 114,000 
tons. The cultivation of cotton is 
vigorously encouraged by the British 
Cotton Growing Association, but the 
crop, as yet, is still small, amounting 
to only 5,200 bales in 1928. 


ARABISTAN 

The alluvial plain of the Kerkha 
and Karun River systems in the Per- 
sian province, known as Arabistan, 
belongs to the Mesopotamian di- 
vision. The hot summer and lack of 
rainfall during the growing season 
make the steppe a desert in summer, 
where only irrigation can make agri- 
cultural use of the land _ possible. 
One of the world’s earliest civiliza- 
tions (Elam) arose from a well-de- 
veloped irrigation system in this 
region, but at the present time irriga- 


tion is not well developed, because 
adequate capital to build the neces 
sary canals and other equipment is 
not available. The only possibility 
and hope for the future is that rey 
enue from the exploitation of pe- 
troleum along the lower slopes of the 
Zagros Mountains may rejuvenate 
this once so productive and pros 
perous, but now so destitute and un- 
happy, region. 


THE ARABIAN BLOCK 


Omitting Syria-Palestine at the 
present for a more detailed descrip- 
tion later, we can divide the Arabian 
Peninsula into four natural regions: 
the western border, the southern 
margin, the eastern edge, and the in- 
terior, which comprises the Nejd up- 
lands in the middle and deserts to 
the north and south. ‘The outstand- 
ing feature of human life and_ oc- 
cupancy throughout this region is 
the search and struggle for water; 
nowhere except in the southwestern 
corner of summer rainfall is there 
precipitation enough to produce 
crops, except by irrigation water 
from neighboring high lands. 


THE WESTERN BORDER 


A hot, dry extreme desert region 
constitutes the narrow coastal zone 
along the western margin. ‘The steep 
mountain wall, the edge of the pla- 
teau which faces upon this coastal 
desert, attains an elevation in some 
places of 10,000 feet. The deeply 
eroded slopes of that escarpment are 
utterly barren and unproductive, ex- 
cept on the highest elevations where 
there is some irregular winter precipi- 
tation absorbed and issued as a living 
spring to supply some verdant oasis 
like Medina or Taif. Tait produces 
the food for Mecca, the holy city of 
the Moslems, which stands in a des- 


a 
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ert-like environment. The high ele 


vation and consequent occasional 
low temperatures of these oases pro 
hibit the growing of dates, but a 
great variety of Mediterranean fruits, 
such as grapes, peaches, apricots, 
and pomegranates can be grown. 
Wheat, barley, and many vegetables 
are successfully produced. 

South of the Hedjaz the western- 
most summer rain of Asia appears, 
and, though the region is arid and 
barren, the higher elevations receive 
an augmented raintall, which = fur- 


FiGuURE 11 


crossroads. Courtesy of Ginn and Co.) 


nishes water for a scrub vegetation 
on some of the slopes, and in some of 
the valleys along the base of the es- 
carpment collects sufficiently to per- 
mit the cultivation of grain and the 
support of a rather dense population. 
Still farther south in the extreme 
southwestern corner of the Arabian 
Block, this summer rainfall increases 
so significantly that Yemen presents 
a radical contrast to the margin 
farther north. ‘The coastal plains 
and the lower slopes, the so-called 
Tehama, of the escarpment in Yemen 
continue arid and desert-like with 
only a few oases settlements in the 
wadis or intermittent stream beds; 
the higher slopes, the so-called Serat, 
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however, receive a relatively heavy 
summer rain, at times and in places 
exceeding forty inches, thus resem- 
bling the Abyssinian rainfall régime 
with which it corresponds. 
Agriculture replaces pastoral no- 
madism; the terraced slopes produce 
crops of wheat, barley, and sorghums, 
and an abundance and variety of 
fruits, from dates in the lower sec- 
tions to apples and plums in the 
higher regions; the carefully built 
terraces yield the famous Mocha 
coffee of which the culture has set 





At times the Aden waterfont seems the hottest place in the world, but despite this 
handicap, it forms a busy place of trade and travel because of its location at one of the world’s great 


the pattern for the later world-wide 
extension of coffee production. 
Kastward from the highland mar- 
gin, the rainfall decreases rapidly; 
though Sana, the capital of Yemen, 
is situated in the midst of cultivated 
crops at an elevation of 7,500 feet, 
the region immediately eastward is 
characterized by the grazing of sheep 
and camels, but the grass rapidly dis- 
appears to give way to barren desert. 


THE SOUTHERN MARGIN 


The narrow coastal zone of the 
southern margin, like that of the 
western border, is arid and desert- 
like, but like the highland slopes back 
of the western coastal belt, the high- 
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lands back of the southern coastal 
belt receive enough summer rain to 
provide water for irrigation in favor- 
able spots and moisture enough for 
grass and herding on the mountain 
uplands. The oasis of Dhofar, at 
the foot of the mountain of the same 
name, constitutes one of the favor- 
able, well-watered spots, where coco- 
nuts and luxuriantly. 
Another interesting oasis with dis- 
tinctive land utilization lies along 
the sides of the Wadi Hadramaut in 
the edge of the plateau where water 
from the Yemen uplands sometimes 
fills the stream and provides ample 
flowing and ground water to support 
an intensive irrigation agriculture. 
Before the valley opens out upon the 
coastal plain, the supply of water 
and the verdant oases end. 


dates grow 


THE EASTERN EDGE 


The Arabian Block dips gradually 
toward the Persian Gulf. Condi- 
tions are everywhere desert-like ex- 
cept where a line of ground water 
springs issue to form the El Hasa 
fringe of oases of which Hofuf is the 
metropolis. 

The Oman Ranges are geologically 
distinct from the Arabian Block in 
that they are folded outliers of the 
older Alpine tectonic movements. 
The mountains on the _ peninsula 
between the Persian Gulf and the 
Gulf of Oman rise abruptly from the 
sea with fjord-like characteristics. 
A coastal plain with a,zone of oases 
lies between the Oman Mountains 
and the Gulf of Oman. This zone of 
oases constitutes the economic base 
of Oman agriculture and commerce, 
the main export product being dates. 
Some rain falls on the mountain and 
a little crop agriculture and consid- 
erable stock raising occupy the ac- 
tivities of the mountain groups. In 


the narrow fringe of oases in the 
southwestern part of Oman, springs 
issue from underground water sys- 
tems to support crops and herding, 
facing upon the Rub’el Khali or great 
interior desert. 


THE INTERIOR 


The vast Rub’el Khali, probably 
the most extremely desert area of the 
world, is connected by a few sandy 
extensions with the Nefud north- 
ward. North of the end of the Nefud 
lies the oases of Jauf where ground 
water nourishes thousands of date 
palms that gleam like emeralds in 
contrast with the desert setting round 
about. Rub’el Khali and Nefud, 
with the connecting strips of sand, 
border on three sides Central Arabia, 
the massif of Nejd, where high ele- 
vations produce greater precipita- 
tion and permit considerable stock 
raising and herding, especially of 
camels as the principal means of sus- 
tenance. In winter the nomads pas- 
ture their herds on the upland steppes 
and in summer concentrate about the 
oases where water for the cattle, 
camels, and sheep is available. Riad 
is the best-known of the oases in this 
region for under its palm groves grow 
many vegetables and such fruits as 
grapes, figs, pomegranates, and apri- 
cots, and in the adjoining fields, 
wheat, barley, and lucerne to be used 
as fodders for the camels of the cara- 
vans which traverse the routes that 
converge upon this point. Other im- 
portant oases are Hail at the foot of 
the mountains on the border of the 
Nefud, and Aneizah where the Wadi 
Rumma loses itself upon the desert 
sands. 


LITERATURE ON ARABIA 


Arabia has been explored chiefly 
by Englishmen; consequently, most 


ee 
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of the information regarding the re- 
gion is published in the Geographical 
Journal. For northern Arabia, Alois 
Musil is the principal authority; for 
the central section, Philby; for the 
southern margin, Bent;and forOman, 
Miles. More recent articles include 
the following: 

Thomas, B. ‘‘The Southeastern 
Borderland of Rub’el Khali.” 
Geographical Journal, 1929; 

Cochrane, R. A. ‘ Air Reconnais- 
sance of the Hadhramaut”’ (with 
marvelous pictures). Geographi- 
cal Journal, 1931; 

Thomas, B. “Trip Through 
Rub’E] Khali.” New York 
Times Magazine, 1931, May 10 
17, 24-31; 

Musil, Alois. ‘‘ Arabia Deserta,” 
1927. 

Bury. George Wyman. “Arabia 
Infelix,’’ 1915. 

Thomas, B. ‘‘ Arabia Felix,”” 1932. 
and for Yemen, particularly, 

Lamare, P. ‘‘L’Arabie heureuse.”’ 

Yemen, in La Geographie, 
1924. 


SYRIA-PALESTINE 


The structure of the northwestern 
corner of the Arabian Block is rela- 
tively simple. The Rift Valley con- 
stitutes the block which sank down 
the middle of the anticline of which 
the broken margins form the uplands 
on either side, a plateau which slopes 
steeply westward toward the Medi- 
terranean, and merges eastward into 
the Syrian Tableland. Detailed sur- 
veys reveal significant local compli- 
cations, so that both sides of the Rift 
Valley exhibit diversified elevations 
and landscapes; volcanic eruptions 
have profoundly affected the basic 
geologic structure and in the basalt 
massif of Homs have even interrupted 
the Rift Valley; structural depres- 


sions break through the wall of the 
western plateau; pronounced Alpine 
influences are revealed in the Amanus 
and Cassius-Kurd Dagh Ranges, even 
though the valley between resembles 
the general rift structure farther south. 

More important, however, than 

the physiographic background is the 
climatic régime, because of its im- 
portance in the economic develop- 
ment. Where the rainfall is ade- 
quate for agriculture or irrigation 
economy, the population is dense; 
where the rainfall diminishes to per- 
mit only pastoral occupancy, the 
population is sparse; and finally the 
desert precludes the possibility of any 
activity but travel and transporta- 
tion. Throughout the section, the 
Mediterranean rainfall régime con- 
trols the economic life. The winters 
afford the precipitation, and the 
summers produce aridity and heat. 
Certain distinctive elements in the 
régime are worthy of note: 

1. The amount of precipitation de- 
creases gradually southward 
as is strikingly exemplified 
along the coast west of Pales- 
tine, where Haifa receives 27 
inches of rain, Jaffa 21 inches, 
Gaza, 17 inches, and the 
Sinai Peninsula practically 
none at all. 

2. Elevation, and _ direction of 
mountain range, unduly in- 
fluence the amount of pre- 
cipitation. The high Leb- 
anons have heavy rain and 
snow since the rain-bearing 
winds must rise over them. 
The mountains of the Cassius 
Range, bordered by depres- 
sions, have relatively low rain, 
since the rain-bearing winds, 
instead of rising over their 
crests, pass through the de- 
pressions about them. 
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SYRIA ANO PALESTINE 
REGIONAL MAP 





Ficure 12.—The historically important coastal 
region of Syria and Palestine is best treated sepa 
rately, but it falls characteristically within the 
limitations of the criteria established for the major 
Near East Region. Its varied terrane produces 
significant local minor variations in agricultural 
characteristics and cultural adaptations 


Ww 


. The Rift Valley is uniformly 
dry except where westward 
breaks and depressions open 
an inlet for the Mediterranean 
winds. 

4. Wherever the eastern edge rises 
considerably, or higher than 
the corresponding western 

side, the amount of rainfall 

increases. 


wn 


Rainfall everywhere diminishes 
eastward; on the Syrian Pla- 
teau it 
inches. 


never exceeds 10 
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6. The Antioch-Aleppo depression 
permits the passage of the 
westerly winds bearing mois- 
ture to the Kurdistan Moun- 
tains in northern 
tamia. 

With these distinctive elements 
established, it is possible to give a 
more detailed description of the local 
conditions of land utilization. 


Mesopo- 


WEST OF THE RIFT VALLEY 


A number of distinct subregions or 
sections may be distinguished west 
of the Rift Valley as follows: the 
Amanus Range; the Orontes Outlet; 
the Cassius Range; Cyprus; Dyjebel 
Ansarije; the Lebanon; Galilee; the 
Vale of Esdraelon; Samaria; the 
Judaean Plateau. 


The Amanus Range 


Analogous to the Taurus Moun- 
tains of Asia Minor, the Amanus 
Range rises to an elevation of five or 
six thousand feet. Despite its high 
rainfall, it is sparsely populated. 
The slopes facing westward are deeply 
eroded and generally covered with 
forest. The range rises so abruptly 
from the Mediterranean that no 
coastal plain is possible. ‘The east 
ward slopes are steep fault escarp 
ments that face the valley. 


The Orontes Outlet 


The Orontes Outlet is a low gap 
(250 feet) through the western edge 
of the Rift Valley whereby the Med 
iterranean once connected with the 
Rift graben. ‘The gap is a structural 
syncline. In this gap the Orontes 
has cut a narrow valley which widens 
eastward. ‘The moist western winter 
rainfall for 
successful agriculture on the lower 


winds carry sufficient 


slopes and terraces, and in the east 
the ancient city of Antioch (now 
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Antakia) stands in the midst of 
beautiful gardens of vine and_ fig 
and olive, and groves of mulberry 


trees. 


The Cassius Range 


The limestone hills of this range 
and its slopes are desolate and unpro- 
ductive, because of the lack of rain 
due to the failure of the winds from 
the Mediterranean to rise directly 
over the elevations; they pass to 
either side by the low depressions 
which border the range. 


Cyprus 


The Isle of Cyprus is the westward 
continuation of the Amanus-Cassius 
Ranges with the depression extending 
longitudinally between. ‘The moun 
tains still bear relics of the former 
forest cover, and heavy mantle of 
maqui where the forest has been re- 
moved. The central valley, which 
constitutes the economic part of Cy 
prus, is characteristically hot and dry 
in summer, but rainy enough in win- 
ter to produce wheat and, where irri- 
gation is possible, considerable fruit. 
While some authors wax enthusias 
tic and poetic over the beauty of 
the islands, others, more practic- 
ally minded, stress the difficult agri 
cultural conditions, the danger of 
floods at the time of the winter 
rains, and the frequent plagues of 


locusts. 


Djebel Ansartje 


South of the comparatively well 
watered, densely populated valley at 
the mouth of which Ladakia ts sit 
uated, a valley of fertile soils and pro 
ductive Mediterranean agriculture, 
lies the extensive section known as 
Djebel Ansarije, economically more 
important than any of the regions 
west of the Rift hitherto discussed. 


Lying between four and five thousand 
feet above the Mediterranean from 
which it is separated by a narrow, 
coastal plain, this region of westward- 
facing slopes and uplands and well- 
watered valleys is almost all arable. 
Wheat and barley form the chief 
cereal crops; Mediterranean fruits, 
like oranges, figs, and melons, are 
abundant; mulberry trees upon which 
sericulture is based border the fields 
and roadways; and tobacco enough 
for some export is cultivated. 


The Lebanon 


rom the Tripoli-Homs Depression 
extends the main Syrian Mountain 
chain, the Lebanon, of which the sum- 
mits rise over ten thousand feet above 
the sea. Because of the limestone ter- 
rane, the mountains are of Karst char- 
acter, and despite heavy precipitation, 
mostly in the form of winter snow, 
support true forest only in limited 
sections —~Mediterranean maquichar- 
acterizes the heights, for of the fa- 
mous Lebanon cedars, only a few 
groves are left. The coastal plains 
and lower slopes are intensively cul- 
tivated, and though they are so lim- 
ited in extent and restricted in agri- 
cultural population, they represent 
one of the most prosperous sections 
of Syria-Palestine economically. The 
limited space for agriculture has di- 
rected the activities of the people 
chiefly to the sea, and Tyre and Sidon 
are now, as they have been through- 
out their history, dominantly mari 
time. ‘They represent the type of 
human aggregation of the region with 
beautiful diminutive walled gardens 
surrounding substantial homes. Bei 
rut is today the principal city of the 
section, from which thousands of 
Syrians, unable to wrest a living from 
the diminutive tracts of soil, emigrate 
to the four corners of the world. 
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Throughout history, the westward- 
facing slopes of this region have con- 
tinued agricultural importance with 
fertile fields of grain, and luxuriant 
gardens of fruit, and groves of mul- 
berry trees, bordering small fields of 
tobacco, indicating how -productive 
the region still remains. 


Galilee 


Galilee, divided from the high 
Lebanon section northward by the 
valley of the Litani, forms the north- 
ernmost region of Palestine. The 
rolling uplands of Galilee differ con- 
spicuously from the rugged ridges of 
the Lebanon. ‘Though the rainfall is 
considerably less than that of the 
regions to the northward, it still 
remains adequate (20 to 25 inches) 
for the cultivation of wheat, barley, 
maize, and sesame. ‘The soils are 
generally fertile, especially along the 
eastern border where basalt replaces 
limestone. 


The Vale of E:sdraelon 


The vale of Esdraclon possesses 
the same favorable soils as Galilee. 
The fertile plain of 
famous in biblical history as is the 
plain of Jezreel farther east, and the 
coastal section north of Haifa, west- 
ward. ‘Together they form the 


Ksdraelon is 


center of the post-war Jewish settle 
The rainfall diminishes no 
ticeably, and constitutes a definite 
limitation upon the success of the 


ments. 


agriculture of the region. It is in 
this section that the Jewish immigra 
tion and purchase of the land from 
the Arabian small landholders has 
led to strained political relationships, 
so that the successful agricultural 
progress of the immigrant Jews 1s 
counterbalanced by the interracial 
hate and jealousy that has been en 


gendered. 


Samaria 


Samaria in many ways resembles 
Galilee in its open, rolling landscape; 
its arable, relatively fertile limestone 
soils; and its well-cultivated fields of 
wheat and barley, and olive groves 
on the terraced slopes. A broad 
coastal plain borders the Samaritan 
uplands—-the plain of Sharon — and 
continues southward. Behind the 
wall-like array of dunes which stands 
along the coast, fertile alluvial low- 
lands, with sufficient rainfall in win- 
ter, and in summer available ground 
water for pumping, have nourished 
a fairly dense population from the 
days of ancient Philistia to the pres- 
ent period of Zionist settlement. 

kields of grain and irrigated fruit 
gardens, surrounded by palms and 
eucalypti, extend from Mount Car 
mel southward to Gaza, where the 
increasing aridity puts an end_ to 
fruit growing and replaces crops of 
wheat and barley with extensive 
steppe pastoralism. 
plains grow the celebrated Palestine 


These coastal 


oranges, in groves of which, Tel 
Aviv, the new Jewish suburb of 
The sub 
urb is also the center of the water 


Jaffa, stands like a gem. 


melon and Palestine wine industry. 
In 1928 more than 2,000,000 cases of 
oranges and lemons, representing a 
value of almost three and a half mil 
lion dollars, were exported. 


The Judaean Plateau 


Separated from this southern 
coastal plain of Sharon by the de 
pression of Sephela, a highly culti 
vated valley between barren limestone 
slopes which represents a transition 
from the coast to the inland plateau, 
lies the famous Judaean Plateau, 
which in the north, drops off steeply 
to the lower lands of Samaria. ‘The 


ae 


LT 
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plateau of Judaea is a rugged upland, 
cold in winter and hot in summer, 
with stony and refractory soils. It 
is not favorable for agriculture be 
cause of the diminishing — rainfall 
which in the south becomes inade- 
quate for crops. Its inaccessibility 
ensures safety from marauding tribes 
surrounding it, and, in spite of its 
unfavorable conditions, agriculture 
Wherever the 


soil permits, barley and wheat are 


has been developed. 


grown; on the terraced slopes, olives 
and grapes and figs flourish. In 
many places the only water available 
comes from deep wells from which 
the water was laboriously lifted. 
Where any cultivation at all is im 
possible, scattered sheep and goats 
roam the limestone hills, seeking 
pasturage in the scrub vegetation. 
Hebron 
separates Judaea from the dry Ned 
jb southward. In the Nedjeb no 
madic pastoral land utilization domi 


The fault escarpment of 


nates because the lack of rain so 
strictly limits the possibilities of agri 
culture. At 
ripen. 


(;aza, luscious dates 
larther southward, the Sinai 
Peninsula continues as extreme desert 
with conditions similar to those be 
yond the Gulf of Suez and the Suez 
(anal in Africa. 


THe Rirr VALLES 


Where the plateau of Judaea termi 
nates abruptly in a steep escarpment 
facing the Dead Sea and the Jordan 
Valley begins the Rift) graben, in 
which lies the Dead Sea with its sur 
face, 1,300 feet below sea level. The 
southern continuation of the Rift Val 
ley rises from the Dead Sea to 1,000 
feet above sea level connecting 
obviously the Syrian-Palestine Rift 
Valley with the Gulf of Akaba, and 
the Red Sea. 


the Dead Sea are almost everywhere 


Whereas the shores of 


too steep for any cultivation of the 
land even if conditions would permit, 
the Jordan Valley (the famous EI 
(shor) is too extremely hot and dry 
for any land use except ona few scat- 
tered oases where water from wells is 
attainable and for some nomadic 
occupancy in winter. Because the 
alluvial plain lies well above the bed 
of the river, irrigation is difficult at 
present, but there is abundant evi 
dence that in ancient times, the fer 
tile soils were well watered and pro 
ductive and the population dense. 
Where the Esdraelon depression en 
ters the Rift Valley, the precipitation 
is heavier because of the absence of a 
substantial wind barrier westward. 
\bout the Sea of Galilee (the Lake of 
Tiberias) and also farther north 
where the valley lies above sea level 
and the Jordan can be used for irri 
gation, some agriculture has been de 
veloped chiefly by Jewish settlers. 
The Beka ts that section of the Rift 
Valley occupied by the Litani and 
upper Orontes between the Lebanon 
and Anti Lebanon Ranges. It ts 
located at an elevation of three to 
four thousand feet. Inadequate rain 
results in steppe vegetation, but 
where irrigation is possible, as near 
lloms in the most northern section, 
crops and fruits replace the grass 
land. ‘The basalt massif of Hloms, 
around which the Orontes River 
flows, interrupts the direct contin 
uation of the Rift. West of the 
massif the tectonic basin of Buket 
seems to show Rift affinities; in this 
basin, agricultural conditions are sim 
ilar to those of the Beka. North of 
the HLloms massif the Orontes River 
regains the Rift, the graben here 
being known as the Chab, a region 
characterized by steppe vegetation, 
but well watered in late winter and 
early spring by the freshets of the 
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Orontes. The overflow at this sea- 
son forms swamps that cause un- 
healthful conditions for human oc- 
cupancy in summer. Irrigation 
would make the fertile soil exceed- 
ingly productive, particularly for 
cotton, but capital adequate for the 
suppression of disease and the con- 
struction of adequate irrigation works 
must first be forthcoming. 

A steep canyon connects the Chab 
with the lower Orontes plain, a 
swampy region not well drained, and 
with the valley of the KaraSu. The 
Karu Su Valley closely resembles a 
longitudinal depression between Al- 
pine Ranges. Economic develop- 
ment is concentrated in the northern 
part where the town of Marash, 
surrounded by fields of grain and to- 
bacco and gardens of fruit, enjoys 
the climatic advantages of the pied- 
mont of the Kurdistan Mountains. 


EAST OF THE RIFT VALLEY 


Aridity is the most conspicuous 
and dominant element of the cli- 
mate throughout the terrane east of 
the Rift Valley except where a higher 
elevation in the terrane itself or a 
lower depression westward permits 
higher precipitation. 


The Kurd Dagh 


In the north, the Kurd Dagh shows 
on its steep western escarpment fac- 
ing the Rift, the effect of increased 
moisture in its groves of pine and 
meadows of grass, but the dry east- 
ern slopes are desolately barren. 
Climatically important is the large 
gap south of the Amanus and Kurd 
Dagh Ranges by which the rain- 
bearing winds from the Mediter- 
ranean bring the Aleppo Plains 
considerably more moisture than 
most of the interior plateaus. Wheat 
and barley are grown by dry farming 


methods, and water flowing through 
the poplar-fringed rivers irrigates 
gardens of fruit. Aleppo is the most 
important trading center and market 
place. 

Adequate rain continues south- 
ward east of the Chab where the 
country about Idleb produces its 
well-known cotton. Southward from 
Idleb rainfall rapidly decreases and 
steppe nomadism takes the place of 
crop agriculture except on the plain 
of Hama which, irrigated by water 
from the Orontes, forms a verdant 
center of productivity and culture in 
a desert-like environment. On the 
Syrian Tableland stands Palmyra, 
the northernmost station of date 
palm culture. Palmyra is now but 
a vestige of the great city which once 
shone in glory as a center of exten- 
sive production, with water brought 
from the distant mountains. 


The Anti Lebanon Mountain 


The Anti Lebanon Mountain and 
the Hermon Range southward rise 
more than 9,000 feet above sea level. 
The higher parts, well watered and 
clothed with vegetation, contrast 
vividly with the dry, brown, lower 
slopes, particularly on the eastern 
side. The waters of the Barada 
River, where it issues from the moun- 
tains, make the great Damascene 
oasis, of which Damascus is the jewel- 
like center, a luxuriant garden of fruit 
trees. The seven branches of the 
Barada water a tract of 150 square 
miles of emerald oasis set in a brown 
desert where only occasionally low 
steppe grasses find moisture enough 
to grow. 

The eastern edge of the Jordan 
Valley and the Dead Sea are higher 
than the western plateau and conse- 
quently receive sufhcient precipita- 
tion for the cultivation of grain. 
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Hauran isthe principal wheat-produc- 
ing section of southern Syria; consid- 
erable grain is also grown on the 
higher parts of Gilead and Moab in 
Trans-]ordania, but the croplands are 
exposed to the invasion of nomad 
tribes from the neighboring steppes 
and to the encroachment of clouds of 
locusts in certain seasons. Farther 
southward where streams flowed 
through a break in the high western 
wall toward the Rift, the oasis city of 
Petra, historically famous, formerly 
dominated the region. Everywhere 


the productive zone is narrow 
and restricted by the encroaching 
steppe. 

The great volcanic massif, the 
Jebel Druz, with its northwestward 
lava outflow, the Leja, lies south- 
eastward from Damascus. Here live 
the powerful, though numerically 
few, Jebel Druz tribesmen, who grow 
crops of wheat and corn, and culti- 
vate luscious grapes on the fertile 
soils wherever the higher elevations 
produce a little more than the ordi- 
nary rainfall. 











MANCHURIA: THE LAND AND ITS ECONOMY 


John R. Stewart 


ANCHURIA, also known 

as the Three Eastern Prov- 

inces, is situated in the 
northeast corner of the Chinese Re- 
public, in the broad angle formed by 
Siberia, the Russian Maritime Prov- 
ince, and Korea. Few regions in 
Asia can equal it in political and 
economic importance. This unde- 
veloped territory is attracting each 
year hundreds of thousands of Chi- 
nese immigrants in a_ large-scale 
colonization movement of historic sig- 
nificance. Its fertile plains contrib- 
ute the bulk of the world’s supply 
of soy beans. ‘The contact in Man- 
churia of the tides of Chinese, Rus- 
sian, and Japanese expansion have 
made of it a diplomatic battleground 
and a prolific source of international 
contention. 


PHYSICAL CONDITIONS 


Manchuria is composed of three 
provinces — Fengtien, Liaoning, or 
Mukden province; Kirin province; 
and Heilungkiang or Amur province. 
The total area of Manchuria has 
never been accurately determined, 
and estimates vary from 360,000 to 
400,000 square miles. This uncer- 
tainty as to territorial extent is 
attributable to the fact that while the 
international frontiers on the north 
and easc are definitely delimited, the 
western boundary with Inner and 
Outer Mongolia is highly unstable. 
The Chinese provincial authorities 
are constantly extending their juris- 
diction as the tide of agricultural 
settlement penetrates further into 
pastoral Mongolia. 


lrequently, Manchuria is sepa- 
rated into North and South Man- 
churia. Although no physical or 
political basis for this division exists, 
the expressions are used to designate 
the respective spheres of influence of 
Russia in the North and of Japan in 
the South. North Manchuria is that 
area north of Changchun which is 
economically tributary to the Chinese 
Kastern Railway; while South Man- 
churia is tapped by the South Man- 
churian Railway. 


RELIEF 


Krom a topographic standpoint, 
Manchuria consists of a great interior 
plain surrounded by low mountain 
ranges. Between the  Changpai 
Mountains in the East and_ the 
Khingan Mountains in the North and 
West stretch the wide plains of the 
Liao, Sungari, and 
valleys. 


Nonni River 
Since the watershed be- 
tween the basins is insignificant, the 
great central plain of Manchuria 
stretches in a northeasterly, south- 
westerly direction from the mouth 
of the Sungari to the Gulf of Liaotung 
and shading off gradually into the 
Mongolian plain on the West. There 
are many similarities between this 
central plain and the western plains 
of the United States and Canada. 


CLIMATE 


Climatically, Manchuria may be 
included in that general type known 
as humid continental with short 
summers. Yet there are several dis- 
tinctive features of Manchurian 
climate which distinguish it from sur- 


er 


- 
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FiGuRE 1,—On the rolling grasslands of Manchuria pastoral nomadism has been the distinctive form 


of land utilization, but with the utilization of artesian stores 


are being converted into productive crop lands 
tesy of South Manchuria Railway Co.) 


rounding territories and from similar 
regions in other continents. Several 
climatologists have recognized a sepa- 
rate Manchurian type which is char- 
acterized by at least five months with 
a mean temperature below the freez- 
ing point, and a mean annual temper- 
ature below 10° CC. The growing 
season is limited to five or six months: 
the rivers are frozen from four to six 
months; and the annual rainfall 
varies from 40 to 60 centimeters. 
with asummer maximum. Themain 
features of Manchurian climate are 
the response to its continental loca- 
tion on the edge of the Central 
Asian land mass. The monsoon in- 
fluence is dominant, for the alternat- 
ing winter highs and summer lows 
over the dead heart of Asia cause 
cold, dry winters with prevailing 
winds from the center of the conti- 
nent and warm, moist summers as the 
rain-bearing winds sweep in from the 
ocean. The cyclonic influence is 
comparatively unimportant. 

The climate of Manchuria is con- 
tinental, subject to decided extremes 
ol temperature, and is directly af- 
lected by its proximity to the Mon- 
golian and Siberian plateaus. ‘The 
seasonal range of temperature is 
wide. At Harbin, for example, the 


for potable water, these great grasslands 


Herding sheep is still widespread, however. (Cour- 
£ | | 


range between the January and July 
averages is 82° F. The rainfall is 
light, but since it is concentrated in 
a summer maximum, it is adequate 
for agricultural purposes. Despite 
its extremes, the climate is healthful 
and invigorating and the winter cold 
is endurable if heavy furs and warm 
woolen clothing are worn. Although 
the menace of drought during the 
period of early plant growth is a 
handicap, the climate is favorable to 
the cultivation of cereals and beans. 
The summer rains never entirely fail, 
though they are frequently delayed to 
the detriment of growing crops; and 
the cool, dry autumn season permits 
the harvesting of crops under auspi- 
cious conditions. The winters are 
intensely cold since the prevailing 
winds descend from the atmospheric 
gradient over Mongolia. The snow 
cover, however, is light, rarely reach- 
ing any considerable depth, which 
facilitates a surprisingly large volume 
of cart traffic over the frozen roads. 
The spring season tends to be windy, 
and the central plain is occasionally 
plagued by clouds of dust carried by 
violent windstorms from the Mon- 
golian desert. The summers are 
warm, often disagreeably so during 
hot spells. The days of sunshine 
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are numerous since the precipitation 
comes in the form of convectional 
showers after which the sky quickly 
clears. 


GEOGRAPHIC DIVISIONS 


Over so large a territory as Man- 
churia, whose area is but slightly less 
than that of France and Germany 
combined, it is natural that there 
should exist many differences of 
topography, climate, resources, and 
location and of resulting economic 
adjustment to them. For that rea- 
son, Manchuria may be divided into 
six main geographic regions; namely, 

(1) The Liaotung-Yinkou com- 

mercial and industrial region. 
(2) The Eastern Mountains. 
3) The Central Plain of Man- 
churia. 
(4) The Jehol hill country. 
(5) The Khingan Mountains. 
(6) The Barga pastoral region. 


Liaotung- Yinkou Commercial and 
Industrial Area 


Of all the regions of Manchuria the 
Liaotung-Yinkou area alone may be 
marked out as the region in which 
commercial and industrial activity 
is dominant. Its commercial de- 
velopment has been due to its ac- 
cessibility, to its maritime location 
on Manchuria’s limited stretch of 
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The general plan of relief of Manchuria is clearly brought out by this cross-section. 


sea-coast, to its excellent rail and 
water transport connections with 
the interior, and primarily to its lo- 
cation at the mouth of the Liao 
Valley, traditionally Manchuria’s 
main trade route. Manchuria is 
roughly shaped like a huge cornuco- 
pia whose wealth of farm, forest, and 
mineral products pours through the 
narrow Liao corridor. The region 
includes Dairen and Yinkou, which 
between them handle 67 per cent of 
Manchuria’s foreign trade. ‘These 
ports have as their hinterland the 
Liao Valley, the most densely pop- 
ulated and productive part of Man- 
churia and in addition compete with 
Russian Vladivostok for the trade of 
North Manchuria. The transport 
advantages which the region possesses 
also account for the development 
of industry which benefits by the 
security which Japanese protection 
affords. Although commerce and 
industry are the predominant activi- 
ties, agriculture is also highly de- 
veloped. Despite the handicaps of 
poor sandy soil and rough topography, 
an intensive agriculture utilizes all 
available land in the production of 
rice, cotton, maize, vegetables, and 
other crops; for the longer grow- 
ing season, warmer climate, and 
proximity to markets favor intensive 


cultivation. ‘The terraced slopes and 
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valley bottoms resemble the Japanese 
rurallandscape. ‘The significant fea- 
ture of the agriculture of this region 
is its adaptation to rough topog- 
raphy; whereas the typical Manchu- 
rian farming is conducted on the 
central plain under different soil, 
climatic, and topographic conditions. 
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dead volcanic peak of Peih-tu-shan 
2,400 meters high. Here, where the 
mountains reach their greatest height 
and breadth, the rainfall is the 
heaviest in Manchuria, and several 
important rivers, notably the Sun- 
gari, Yalu, and Tumen, find their 
sources in the snow-covered heights. 


INCREASE IN CULTIVATED LAND——1914-1927 


1925 
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FIGURE 3. 
creased but slightly, though steadily. 


The dominant maritime nature of 
this region is also illustrated by the 
development of the fishing industry. 


Eastern Mountains 


The Eastern Mountains, which 
occupy the entire eastern part of 
Manchuria, series of 
moderately high ranges which, al- 
though seldom rising above the 1,000 
meter elevation, culminate in the 


consist of a 


Despite the great immigration into Manchuria, the acreage of cultivated land has in- 


The Changpai Mountains are com- 
posed chiefly of ancient rocks which 
through ages of weathering have been 
worn down into rounded summits 
and broad valleys. ‘They are an ex- 
tension of the old Shantung massif. 
The ranges are heavily forested with 
a fine mixed stand of 
and broad-leaved trees. 


coniferous 
Commercial 
lumbering operations in Manchuria 
have been largely confined to this 
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region. The Changpai Mountains, 
moreover, are richly endowed with 
mineral resources, particularly coal 
and iron, whose exploitation is pro- 
ceeding on a large scale. Although 
the mountains are penetrated by 
three rail lines, population is still 
scanty. Agriculture is carried on in 


the river valleys and is capable of 


considerable expansion if the arable 
lowlands are cleared of forests. The 
mining, lumbering, and farming pos- 
sibilities of the eastern ranges are 
attracting a substantial proportion 
of the annual immigration into Man- 
churia. 


Central Plain 


The Central Plain is the heart of 
Manchuria and is the site of a 
rapidly expanding pioneer agriculture 
whose chief features are the cultiva- 
tion of soy beans and a variety of 
grains. In contrast to the surround- 
ing forested ranges, it is a grassland 
country whose fertile soil and level 
to rolling topography are admirably 
adapted to cereal cultivation. The 
plain is drained by two large river 
systems which, before the construc- 
tion of railroads, were the main chan- 
nels of communication. Although 
devoid of mineral and forest resources, 
this interior lowland supports a pros- 
perous and expanding agriculture 
which is the mainstay of the Man- 
churian economic system. The Cen- 
tral Plain is in all ways the economic 
heart of Manchuria; for it has within 
its borders the bulk of the population, 
railway mileage, cultivated land, 
and the entire navigable river sys- 
tem, and supplies in addition the 
major share of Manchuria’s export 
trade. It is capable of subdivision 
into four sub-regions on the basis of 
the major drainage divisions; namely, 
the Liao Valley in the South, the 


MANCHURIA 
SETTLEMENT ZONES 
AFTER 
C.WALTER YOUNG 


1 YALU RIVER 4UPPER NONNI RIVER 7 EASTERN RAILWAY 
2UPPER SUNGARI RIVER 5CHANGCHUN NORTHERN 6B HULAN RIVER 
3TAONAN 6WESTERN RAILWAY 9 LOWER SUNGARI RIVER 

het ett RAILWAYS 8 





FIGURE 4.—The settlement zones of Man- 
churia into which heavy immigration has poured 
for over a decade. 


Sungari plain in the Northeast, the 
Nonni valley in the Northwest, and 
the semi-arid region of interior drain- 
age and salt lakes in the West. 
These sub-regions differ in the degree 
of density of settlement and inten- 
siveness of cultivation. 


Jehol Hills 


The Jehol hill country is the small- 
est and least important of the regions, 
and consists of a fringe of rough and 
barren hills which extend into Man- 
churia from the eroded and worn- 
down mountain mass of Jehol Proper. 
Supporting no forest growth, the 
hills are a barren waste, in many 
cases eroded into bad-land country, 
on whose scanty pastures scattered 
Mongol herdsmen graze their flocks. 


Khingan Mountains 


The Khingan Mountains are the 
mountain barrier which separates 
the Central Plain from Siberia on the 
North and Mongolia on the West. 
Their moderate height, however, is 


et ell 
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FIGURE 5. 
of South Manchuria Railway Co.) 


insufficient to shelter the plain to any 
noticeable degree from the winter 
winds of frigid Siberia. The Khin- 
gan Mountains consist of two groups 

the Little Khingans in the North 
and the Great Khingans in the West, 
uniting to form. the right angle which 
encloses the valley of the Nonni. 
The Little Khingans are the lower 


Stock-raising remains an important phase of land utilization in Manchuria. 


(Courtesy 


minor lumbering operations in the 
vicinity of the Chinese Eastern, the 
mountains remain undeveloped and 
sparsely populated. Hunting and 
trapping, a little sheep-raising, and 
placer gold mining constitute the 
limited human use of the region. 
Its fine stands of timber and its 
rumored mineral resources may bring 





FIGURE 6.—-Soy beans in open storage at Supingkai Station awaiting shipment. 
the produce centers in Manchuria.’ (Courtesy of South Manchuria Railway Co.) 


range and are composed of hard 
ancient rocks weathered down to a 
moderate and mature relief. The 
Great Khingans, however, are the 
sharply dissected escarpment of the 
Mongolian Plateau. Both ranges 
support a good forest cover and re- 
ceive a rainfall slightly in excess of 


the surrounding plains. Except for 


Supingkai is one of 


a future development if the handicap 
of isolation is overcome. 


Barga Pastoral Plateau 
The Barga region is distinct from 
the rest of Manchuria. It is a high 
plateau, shut off from the Central 
Plain by the Khingan barrier, and has 
a semi-arid steppe climate of the 











140 ECONOMIC GEOGRAPHY 


Mongolian type. It is inhabited by 
a nomadic, pastoral people, the Bar- 
gut Mongols, over whom the Chinese 
Government exercises a nominal sov- 
ereignty. A simple pastoral society, 
typically grassland, has developed 
in response to geographical condi- 
tions. The cold climate and light 
precipitation limit the possibilities 
of agriculture, but the rainfall is 
sufficient for the growth of grass. 
On these scanty pastures the Barguts 


PRODUCTION 


economic existence, a nomadic sub- 
sistence pastoralism, developed under 
the environmental conditions of a 
cold, isolated, interior steppe. For 
racial and economic reasons, the 
pastoral Barguts have never ac- 
cepted the exercise of Chinese sov- 
ereignty. Complete autonomy has 
been enjoyed in the past; and at 
present a secession movement is 
being fostered by the Soviet Govern- 
ment. 


EXPORTABLE 
SURPLUS 


PER CENT OF TOTAL 





F1iGuRE 7.—The production of soy beans is 3,400,000 tons, the exportable surplus 2,400,000 tons; of 
wheat the production is 900,000 tons, the exportable surplus 400,000 tons; of other cereals the produc- 
tion is 6,800,000 tons, the exportable surplus 500,000 tons. 


graze their herds of sheep, cattle, 
goats, camels, and ponies. When the 
pastures are exhausted, the nomads 
fold their tents and move in search 
of new grazing grounds. The herds 
supply all the necessities of life 

milk, cheese, meat, and fats for food; 
wool and hides for clothing and tents; 
and a surplus of wool, hides, hair, and 
live animals which may be bartered 
to the traders along the Railway in 
exchange for millet, firearms, and 
other goods. It is a self-contained 


ECONOMIC ACTIVITIES 

Agriculture represents the domi- 
nant economic activity and the main 
source of wealth of Manchuria. Not 
only does farming support the bulk 
of the population, but it also supplies 
the raw materials, the preparation of 
which constitutes the primary activ- 
ity of manufacturing industry. 


AGRICULTURE 


Complimentary titles, such as ‘‘ The 
Garden of China” and ‘‘ The Granary 
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of Asia’ have been applied to Man- 
churia to describe the productiveness 
of the region. The Central plain 
is adapted by nature to be a rich 
farming region, for environmental 
conditions are favorable. The land 
is level or slightly rolling; and since 
it is a treeless, grass-covered plain, 
the beginning of cultivation requires 
only the turning of the sod. The 
rainfall, though light, is adequate for 
farm purposes due to the summer 


ne 


F1GuURE 8.—Manchuria soy beans awaiting shipment. Both the South Manchuria Railway (Japa- 
nese-leased) and the Chinese Eastern carry huge quantities of beans. Japan’s recent appearance in 
North Manchuria has brought into existence a scheme of railroad building destined to parallel the 
Chinese Eastern and draw products of this region either to the Korean coast or to Dairen. 
of South Manchuria Railway Co.) 


maximum during the growing season. 
The numerous days of sunshine foster 
plant growth, while the cold, dry 
autumn season provides propitious 
conditions for the ripening and har- 
vesting of crops. The soil, too, is 
deep, generally fertile, and easily 
worked. ‘The soils fall into that gen- 
eral class known as _ prairie-earths, 
ranging from light brown to black in 
color. The humus content is fairly 
high; and the rainfall is not sufh- 
ciently heavy to have caused any 
serious leaching of the chemical ele- 
ments of plant food. Land trans- 


portation is easy over the level plain, 
and the river systems provide water 
routes for the shipment of products. 
The remarkable development of Man- 
churian agriculture, however, dates 
from the early years of the 20th 
century when the construction of 
railroads, the influx of Chinese im- 
migrants, and the opening of world 
markets for Manchurian products 
provided the material means of utiliz- 
ing the favored Central Plain. 





(Courtesy 


Cultivated Area 


In 1927 the farm land under culti- 
vation in Manchuria was estimated 
at 28.5 million acres, 11.7 per cent of 
the total area, or 52 per cent of the 
estimated available arable land fit for 
cultivation. Therefore, 26.5 million 
acres yet remain open for new settle- 
ment. The reclamation of unused 
land is believed to be proceeding 
at the rate of 1,000,000 acres per 
year, roughly corresponding to the 
annual immigration. In the 14-year 
period 1914 to 1927, the cultivated 
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FIGURE 9. 
Manchuria. 
land increased at the average rate of 
625,000 acres per year; and it seems 
logical that the recent augmented 
immigration should account for a 
corresponding rise in the rate of cul- 
tivated farm land increase. ‘The de- 
gree of land utilization varies from 
south to north. The Liao Valley, 
the region of oldest settlement, is 
densely populated and practically all 
of the available land has been brought 
into use. In Mukden district, for 
example, 95.9 per cent of the arable 
land is being cultivated. On the 
other hand, North Manchuria is 
inadequately farmed. For Amur 
Province as a whole, but 35 per cent 
of the arable land is being cultivated. 
The Chinese Eastern Railway be- 
lieves that there are 45,000,000 acres 
of fallow land in the Nonni, Hulan, 
Sungari, and Amur valleys awaiting 
the plow of the settler. It estimates 
that 95 per cent of the Manchurian 
land reserve is located adjacent to or 
northof the main route of the Railway. 





| KAOLIANG " 
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Kaoliang, one of the sorghums, is more important than soy beans in the land economy of 
With improved agricultural methods the production of wheat is likely to increase. 


One of the curious features of 
Manchurian agriculture is the con- 
centration of the most intensive cul- 
tivation in the Liao Valley, with a 
gradual thinning out as one proceeds 
to the North and West. Here, in 
the South, population is densest, the 
proportion of utilized land is highest, 
the size of farms is smallest, the 
intensiveness of cultivation is great- 
est, and the yields highest. To the 
North, farm holdings grow larger, 
settlements thinner, yields lower, and 
methods of farming more extensive. 

Tenure 

Although Manchuria is a land 
pioneer agriculture, the size of farm 
holdings is small compared with 
American standards. In Mukden 
Province the farms range from one- 
half acre to 15 acres in size, with 85 
per cent of the farms below 10 acres 
in size and with 19 per cent less than 
one acre. In the newer regions, 
however, land holdings are fairly 
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large, with farms over 100 acres by no 
means rare. Inthe Anta district, for 
example, 61.4 per cent of the farms 
are above 20 acres in size. Small 
holdings are the rule because the 
Chinese are by nature intensive 
farmers. Equally important is that 
crude hand methods and lack of 
machinery prevent large-scale farm 
operation. 

Tenantry is a common practice, 
for the arriving immigrants are ordi- 
narily so poverty-stricken that they 
are forced to seek employment as 
tenants or farm laborers. Moreover, 
the holdings of many independent 
owners are so small that they are 
compelled to rent additional land. 
Of the 1,686,000 farm families of 
Mukden Province, 41 per cent are 
rated as independent owners, 30 per 
cent as full tenants, and 29 per cent 
as owner-tenants. It is the opinion 
of the Chinese Eastern Railway that 
the heavy burdens of rentals and the 
harsh conditions of tenantry are the 
primary causes of the prevalence of 
banditry. 


Crops 

Since Manchuria has been settled 
by North China farmers who are 
farming their new home under simi- 
lar climatic conditions, Manchurian 
crops are very similar to those grown 
in North China. Peculiar to the 
region is the dependence upon soy 
beans as the money crop. Other 
crops are kaoliang, millet, wheat, 
maize, rice, and barley. Cereals and 
beans, therefore, are the mainstays 
of Manchurian agriculture; technical 
cultures, such as hemp, tobacco, sugar 
beets, vegetables, and the like occupy 
a bare 5 percent of the cultivated land. 

Soy beans are the crop by which 
Manchuria is known in world mar- 
kets. It is not only a money-crop, 








= inane een eee 
PRODUCTION 

600 
SOY 


| AND 
}O THER PRINCIPAL CROPS 


1i914—1927 





” 
4 
Ma 
x 
” 
> 
a 
& 
° 
” 
z 
° 

wz) 

J 
= 


























24 25 26 27 


FiGuRE 10.—-Soy beans constitute an impor- 
tant part of the total crop production. 


but primarily an export crop; for 80 
per cent of production is exported. 
Beans are a staple crop on all Man- 
churian farms. In 1927, a typical 
year, 31.3 per cent of the cultivated 
land was planted to beans. Soy 
beans have developed so remarkably 
in Manchuria because soil and cli- 
matic conditions are favorable to its 
cultivation. It is a hardy plant, 
capable of resisting cold, drought, 
and disease. Its yields are reliable, 
a fact which accounts for its prefer- 
ence to wheat whose yields are fluc- 
tuating. The popularity of the soy 
bean is due to its high nutritive value 
and to the manifold edible and in- 
dustrial uses to which it can be put. 
Thirty-eight per cent of the world’s 
annual production of soy beans are 
grown in Manchuria. The acreage 
planted to beans is steadily rising as 
new lands are opened, and it is also 
gaining relatively over other crops. 
The exportable surplus of soy beans 
is approximately 2.5 million tons in 
North Manchuria and 1.5 million tons 
in South Manchuria. With the set- 
tlement of its extensive unused lands, 
North Manchuria’s surplus should 
rise in proportion. 
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FIGURE 11. 
soy beans are so successfully grown 


Wheat, another cash crop, is grown 
mainly in North Manchuria where 
soil and climatic conditions are ex- 
cellent for spring wheat; but Man- 
churian wheat, because of its poor 
quality and high production costs, 
cannot compete in Far Eastern mar- 
kets with the cheap, machine-grown 
wheat of the United States and Can- 
ada. Wheat production has already 


Harvesting soy beans. The landscape is strikingly like that of central Illinois where 
Courtesy of South Manchuria Railway Co.) 


chief food crop of the colder North 
or of dry and sandy areas. Maize is 
the leading crop in the rough lands 
of the Southeast and of Liaotung. 
Rice, about evenly divided between 
paddy and upland varieties, is grown 
mainly in the South by Korean im- 
migrants. The importance of these 
food crops in Manchurian agriculture 
is indicated by the facts that their 





FIGURE 12. 
Manchuria Railway Co.) 


been reduced to a domestic basis, and 
is declining relative to other crops. 
The other cereals—-kaoliang, mil 
let, maize, rice, and barley —are more 
definitely 


subsistence crops which 


are mainly consumed locally for 
human and animal food and for dis 
tilling purposes. Kaoliang or sor 
ghum is most extensively produced 
in the South where the climate is 


less rigorous; whereas millet is the 


The millet of Manchuria is still cultivated by primitive methods. 


(Courtesy of South 


total production exceeded 410 million 
bushels in 1927 and that they occu 
pied in that year 60 per cent of the 
cultivated area. 

‘Technical cultures have never held 
a significant place in the Manchurian 
farm economy. Sugar beets and flax 
have been introduced; hemp and jute 
are grown both for seed and fibre; a 
strong native tobacco is produced; 
and the Japanese are fostering cotton 


' 
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culture in the South. In the moun- 
tains of southeast Fengtien, a special- 
ized crop—tussah or wild-silk—is 
produced by cocoons fed on oak 
leaves. 


Farm Methods 


The methods of Manchurian agri- 
culture are crude and primitive when 
measured by western standards. 
They are the adaptation of the an- 
cient farm practices of North China 


to Manchurian conditions. ‘There 





MILLIONS OF BUSHELS 






KAOLIANG 


FIGURE 13 
words their relative areal distribution and significance. 


are certain outstanding characteris- 
tics, namely: 


(1) The crude simplicity of farm 
ing tools and implements which 
are primitive wooden devices 
designed largely for manual 
use. 

(2) The absence of modern ma 
chinery except upon a_ few 
farms operated by progressive 
officials. Despite the adapta- 

bility of the level plains to 

machine methods, their general 
use is precluded by the small 


PRINCIPAL CROPS—PRODUCTION BY PROVINCES—1925 









size of holdings, the farmer’s 
poverty, the insecurity of prop- 
erty, and the force of inertia. 

3) The extensive use of manual 
labor in tilling and harvesting. 

(4) Dependence on an annual in- 
flux of hundreds of thousands 
of seasonal Shantung farm 
workers. 

(5) Neglect of animal industries, 
both — livestock 
dairying. 


raising and 


6) General use of fertilizers and of 
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MAIZE 


The relative production of the principal crops by provinces indicates more clearly than 


a regular system of crop rota- 
tion. 

(7) The absence of fallow or hay 
lands from that crop rotation. 


Although farm animals are more 
numerous than in China, the main 
dependence is upon manual labor. 
Manchuria is a pioneer country, 
with an abundance of land and a 
shortage of labor. Yet, instead of 
employing the machinery which 
opened the American West, the Man- 
churian farmer, of necessity, relies 
upon hand labor, and to remedy the 
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kicgure 14 The distribution of the 
kinds of coalin Manchuria 


by C. Y. Hsieh, 1926 


Variou 
Modified from map 


local deficiency imports a tremendous 


volume of seasonal labor from Shan 
tung. The life of the Manchurian 
farmer is one of constant toil and 
exhausting physical effort; yet he 


thrives on a monotonous restricted 
diet of millet and beans. 
Manchurian agriculture labors un 
lack of trans 
the 


of banditry, heavy 


der many handicaps 


portation in remote regions, 


constant menace 


taxation, restricted credit facilitie 
shortage of labor, and burdensome 
rentals. Yet, in spite of these handi 
caps, agriculture continues to pro 
yres production to Increase, the 
cultivated area tocxpand, and the e 
portable surplus to rise; for the 


land-hunyry refuges 
thie 


from Shantung 


makes most industrious type of 


farmer. 
MINING 
‘The 


churia rank ne 


mineral resources of Man 
Ktin importance to the 
fertile 


(‘oal and tron are the leading 


agricultural productivity of it 


plains 
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minerals, both in production and re 
but a 
minerals 


serves; wide variety of other 


have been commercially 


mined or their existence verified. 
Because of the dearth of information 
and lack of adequate surveys, figures 
with regard to mineral deposits must 


be regarded as estimates. 


Coal 


Coal is probably Manchuria’s most 
yet in 
comparison to the huge reserves of 


important mineral resource, 
China Proper, the deposits are in 
Hisich sets the coal re 
(hina at 217.5 billion 
\Ianchuria = at 
nearly three billion or 1.3 per cent of 


significant. 
serves of all 
those of 


tons, and 


the total. The coal fields of Man 
churia are seattered throughout the 
region, and range in quality from 
semi-bituminous to lignite. The 


Penhsihu field) alone has) produced 


MANCHURIA-COAL RESERVES-LEADING FIELDS 
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higuren 1 The estimated coal reserves of 
Manchuria are significant in themselves, but 
much more o when related to Japan in ular 
industry Modified from map by ©. Y. tsieh.) 
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hard 
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sub-bituminous; but nevertheless is 
suitable for gas-making, bunkering, 
and general industrial and railway 
purposes. ‘The Chalainor mines, the 
oldest producer, yield a lignite of 
poor quality. 

Although insignificant with regard 
to reserves, Manchuria is more im 


portant in current production. ‘The 


COAL PRODUCTION 
LEADING MINES 
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higure 16 The relative production of the 
leading coal fields of Manchuria. bushun with 
an annual production of 5,671,000 tons ts far in 
the lead 


fushun mine is the largest in China, 
and is said to possess the largest 
open-pit coal working in the world 
The modern coal mining enterprises 
of Manchuria are cither exclusively 
under foreign control or have a small 
lhe seareity 
of native capital and the lack of 
technical skill retard the develop 
‘The chief 


producing mines owe thet develop 


(hinese parti ipation. 


ment of Chinese mines. 


ment to Japanese or Russian capital 
operating mainly through the two 
railroads. Slightly less than half of 
the produc tion is exported ol sold ls 
bunker coal, Phe exploitation of 


many known fields with large reserves 
is handicapped by isolation. Es 
pecially is this true of the Hokang 
held on the Lower Sungari which is 
capable of producing a good coke. 

The Fushun coal mines, operated 
by the South Manchurian Railway, 
are the outstanding coal enterprise 
of China. ‘Their production has been 
steadily rising. At present, three 
perpendicular shafts, five inclined 
shafts, and one large open pit and 
two small ones, are being worked. 
The great open pit, started seven 
years ago, is now 200 feet deep. 
The Fushun field is a compact.de 
posit occupying an area of 23 square 
miles and possessing scams ranging 
from 130 to 200 feet in thickness, be 
leved to be the thickest seams in the 
world. Over 1,000,000 tons of Fu 
shun coal are annually exported to 
Japan. It finds a wide market in 
North and South Manchuria, for 
bunkering, and in the export markets 
of Japan, Korea, South China, and 
the Philippines. 


Tron 


Manchuria possesses within its 
borders the major share of China's 
iron ore resources in the form = of 
large deposits of low-grade Archean 
ores. A) narrow) mineralized iron 
belt, which extends across the south 
erm part of Fkengtien Province, con 
tains a mass of low-grade ore, in 
which localized pockets of rich ore 
appeal In three localities, where the 
iron veins outcrop, large deposits of 
namely at Miao-erh 


kou, KWungchangling, and Anshan. 


ore are found 


Viiao-erh-kou and Anshan produce 
the entire iron ore output of Man 
churia; while preliminary digging and 
prospec ting have been done at hung 
changling. ‘These three main ore 
bodies are controlled by joint Sino 
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Japanese companies. The main 
problem is the utilization of low 
grade 30 per cent ores, for the smal 
deposits of rich ore on which the 
furnaces until recently have depended 
will soon be exhausted. 

The modern iron industry of Mar 
churia is restricted to two plants 
one at Penhsihu operated by a joint 
Sino-Japanese enterprise and the sec 





FiGure 17 
Railway Co.) 


The open cut, or strip, mine 


ond at Anshan operated by the South 
Manchurian Railway. ‘These 
works produce only pig iron. ‘The 
significant feature about the Man 
churian iron that it 
controlled and financed by Japanese 


iron 


industry is 


capital and that the major share of 


its output is exported to Japan. 


The Penhsihu tron Works are 
equipped with four blast furnace 
with a total daily capacity of 320 
tons. Natural conditions favor low 
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costs of production; for coking coal, 


iron ore, and limestone are found in 


close proximity to each other. The 


Antung-Mukden 
through the plant, provides transport 
facilities. 

The Anshan [ron 
South Manchurian Railway, are Man 
churia’s 


Railway, passing 


best modern 


example of 


large-scale industry. ‘Their con 


fushun collieries Courtesy of South Manchuria 


truction was commenced during the 
war with the ambitious plan of utiliz 
ing the huge deposits of fushun coal 
and Anshan iron to produce 1,000,000 
‘The 


however, encountered 


tons of iron and steel per year. 
(Company, has, 
difficulties 
initially 


from the start. It was 
overcapitalized due to in 
lated war-time costs and to the con 
town 


‘Tech 


nical preparation was inadequate, for 


truction of a model mining 


andanexpensive water work 


Works of the 
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FUSHUN COAL PRODUCTION —""— 1918 —1927 
1918 PRODUC TION — 2,602,000 TONS 


1927 PRODUC TION 6,754,000 TONS 








hicure 18. The production of coal from the Fushun mines has steadily increased for a decade, 
most rapidly in recent years 


it was later discovered that Fkushun ores was solved. With great expense 
coal did not coke and that low-grade the Company evolved a magnetic 
Anshan iron produced an unsaleable concentration process and installed a 
silicious pig. ‘The furnaces were then reducing plant. The process con 
restricted to rich ore and to a mix- sists of a fine crushing to permit 
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hicure 19 The surprising growth of iron ore production in Anshan, the decline of Chinese produ 
tion, and the recent increase of production in Japan and Korea, are significant 


ture of Fushun and Penhsihu coke separation of iron from the. silica; 
until the problem of utilizing poor then a preliminary roasting followed 
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FIGURE 20 
Co.) 


by magnetic concentration of the ore; 
and a final briquetting of the iron 
concentrate. In this way a 55 per 
cent ore is obtained, although half 


the ore is lost in the process. “Two 
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The modern iron and steel works at Anshan. 


ION OF ANSHAN AND PENHSIHU IRON WORKS 


(Courtesy of South Manchuria Railway 


most. At lkushun coal ts 
mixed with Penhsihu coal in a ratio 
of 80:20; but the Company is ex 
perimenting with the possibility of 
reducing the proportion of the more 


present 











FiGure 21 


tons ol raw ore are required to 


produce one ton of concentrated ore. 
The solution of the ore problem 
the 


leaves coking problem upper 





Comparison of Manchurian and Chinese iron and steel production 


The efh 
qient open-cut mining of the ore give 


expensive Penhsihu coal. 


a raw ore of extraordinary ¢ heapnes ‘py 


but the necessity of preliminary 
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treatment and of importing coal and 
limestone raises the cost of produc 
tion. ‘The financial burden has been 
lightened by the arbitrary halving of 
the capitalization. When the ex- 
penses of the rail haul to Dairen and 
ocean freight to Japan are added, 
Anshan pig iron is as costly as 
Three blast 
furnaces with a daily capacity of 
1,100 tons and four bee-hive coke 


domestic Japanese pig. 


ovens are in operation; while a steel 
plant has been completed. 
Other Minerals 


In addition to coal and iron, gold is 
mined by crude placer methods; soda 


with virgin stands of timber. The 
wooded area consists of a vast are 
which stretches from the Korean 
border to Mongolia, enclosing the 
treeless central plain. A Japanese 
estimate places the timber reserve at 
S& million acres containing 150. bil 
lion cubic feet of timber. This es 
timate is based on conjecture, since 
the major forest areas are found in 
the unsurveyed Khingans. Over 300 
varicties of trees have been observed, 
divided broadly between 40 per 
cent coniferous and 60 per cent 
Larches, oaks, 
birches, and Korean pines are the 


broad-leaved species. 


most common types. The finest 





FIGURE 22 


Lumber rafts on the Yalu Rivet 


is extracted from natural soda-lakes; 
salt is produced by evaporation along 
the southern coast; and to utilize the 
huge oil-shale deposits at lushun, a 
shale-oil refining plant is being built 
to produce crude oil and ammonium 
sulphate. 


FORESTRY 


In contrast to the denuded hills of 
China Proper, the mountain regions 
of Manchuria contain a wealth of for 
est resources which represent China's 
main reserves of standing timber. 
The preservation of these forests 
has been due to the isolation and 
sparse population of Manchuria and 
to the Manchu policy of restriction. 
Between 30 and 40 per cent of the 
land area is forest-covered, mostly 


(Courtesy of South Manchuria Railway Co.) 


stands noted for the variety and size 
of trees, are found in the Wirin for 
ests, where the rainfall is more abun 
dant and the cold less severe. 
Commercial lumbering operations 
are carried on only in the more acces 
sible areas, in the Yalu and Upper 
Sungari basins and along both east 
ern and western sections of the 
(Chinese Eastern Railway. Forest 
concessions are held by Russian, Chi 
nese, and Japanese concerns. Lum 
bering methods are wasteful and 
destructive. So rapidly ts forest pro 
duction proceeding because of reck 
less lumbering, unrestricted clearing, 
and fire that many slopes have al 
ready assumed the barren and eroded 
appearance of Chinese hills. The 


forest cover should be preserved, both 
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as a future timber supply for the 
treeless plains and as a preventive 
of flood and erosion. The extent of 
lumbering operations is illustrated 
by the fact that it is said that 20.000 
lumber rafts are floated down the 
Yalu to Antung each summer sea- 
son. Most of the wood cut is con- 
sumed within Manchuria as fuel and 
building material, although quanti- 
ties of Manchurian lumber are sold in 
Chinese and Japanese markets. The 


par 


FIGURE 23. 


Dairen have poured into Manchuria at the rate of 


famine-stricken areas of North China. 
Already the Chinese population of Barga, 


future development of the lumber in- 
dustry depends on the improvement 
of transport facilities, for the more 
accessible areas have been cut over. 


MANUFACTURING 


Manchuria is engaged primarily in 


the extractive industries —agricul 
Such in 
dustry as has developed may be 
classified in two main groups: (1) The 


preparation of farm products for ex 


ture, forestry, and mining. 


port or for local consumption; and 
(2) ‘The satisfaction of local needs 
for manufactured goods. 

Throughout Manchuria crude na 





tive mills, using animal power, stand 
side by side large modern factories 
equipped with steam-driven machin- 
ery. Although the native mill is 
small, the aggregate production of 
thousands of scattered mills is con- 
siderable. Modern industry has been 
developed by Japanese and Russian 
capital, although Chinese capital is 
now entering the field. 

The three most important indus- 
tries bean oil, flour, and distilling 


Ue 


A 





In the past four years Chinese immigrants like these on a vessel entering the harbor at 
almost or quite a million a year, chiefly from the 
Many are pushing into the Mongol-Manchurian borderland 


in northwestern Manchuria, outnumbers the Barga Mon 
gols. (Courtesy of South Manchuria Railway Co.) 


are based on the utilization of farm 
products —the crushing of beans, the 
milling of wheat, and the brewing of 
spirit from kaoliang, millet, corn, and 
barley. These are the traditional 
industries of Manchuria which ex 
isted before the days of foreign 
influence; foreign capital has but 
improved and equipped them with 
modern machinery. While the flour 
and spirits are consumed locally, 
bean oil and its by-product bean 
cake enter extensively into foreign 
trade. The bean-oil industry is at 
the parting of the ways. The future 
will decide whether it will decline to 
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a domestic basis with the raw beans 
being exported or whether it will be 
improved to produce a superior, re 


fined, colorless oil, able to compete 


153 


needs for finished goods. Sugar 


refining, vermicelli-making, weaving 
of sacking and cordage from hemp, 


saw-milling, iron-smelting, —wool- 


CHINESE IMMIGRATION BY SETTLEMENT 


ZONES 


0 


UPPER SUNGARI 


TAONAN 


UPPER NONNI 


CHANGCHUN 


WESTERN RAILWAY- 6 


EASTERN RAILWAY--- 7 


HULAN RIVER 


LOWER SUNGARI 


hiGURE 24 
with domestic refining in the bean 
importing countries. 

The other industries of Manchuria 
are based on the preparation of farm, 
mineral, raw materials 
for market or on the meeting of local 


and forest 


I927 


THOUSANDS OF PERSONS 


40 80 120 





The rate and destination of Chinese immigration into Manchuria. 


washing, and tanning of hides illus- 
trate the former group; while the 
latter includes the manufacture of 
soap, glass, cement, brick and tiles, 
clothing, cigarettes, shoes, pottery, 
paper, and the like. 
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MANCHURIA —- CHINESE IMMIGRATION 


1000} 


HUNDREDS OF THOUSANDS 
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1923 1924 1925 


0 
Ve NET IMMIGRATION 


Industrial activity is most highly 
developed at Dairen, in the South 
Manchurian Railway Zone, and at 
Harbin. WDairen, the leading bean 
oil center, has the advantages of 
abundant labor supply, excellent rail 
facilities, and a large local market. 
The peace and order maintained by 
Japanese Railway guards and trans 
port facilities also account for the 
development — of 
Railway Zone 
dominates the industry of 


industry in the 
Japanese capital 
South 
Manchuria, but Chinese capital occu 
pies a more prominent part in North 
Manchurian industry. Harbin is the 
industrial center of North Manchu 
ria, with flour and bean milling and 
distilling its leading activities. Situ 
ated at the junction of the Manchu 
rian railway system with the great 
Sunyari River route, Harbin is advan 
tageously located for the assembly of 
raw materials and the supplying of 
the North Manchurian market. 
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V/A DEPARTURES 


FiGuRE 25 [he progress of settlement in Manchuria 


Phe net loss in 1929 is significant 
\lanchuria has many potential ad 
vantages for industrial development. 
The farm, mineral, and forest re 
sources provide an abundance of raw 
materials; large coal reserves assure 
an adequate fuel supply; a growing 
population and an expanding econ 
omy present an cever-widening mar 
immigration 
Politt 
improved communica 


ket; and the annual 
assures a sufficiency of labor. 
cal security, 
tions, capital, and tariff protection 
are needed to stimulate industrial 


expansion. 


CHINESE COLONIZATION 


‘The colonization of Manchuria is a 
mass population movement which ts 
exceeding emigration to any of the 
other pioneer regions of the world 
The unsettled lands of 
are the natural outlet for the surplus 


Vlanchuria 


farming millions of overpopulated 
North China, from which emigration 
has been proceeding for centuries 
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despite the Manchu restriction pol 
iy. But within recent years. the 
movement has reached an unprece 
dented volume. Chinese coloniza 
tion is of political and economic 
sivnificance, because the influx of Chi 
nese settlers cements Chinese soy 
ereignty beyond question and makes 
possible the increasing development of 
Manchuria’s undeveloped resources. 

‘The impulses which lie back of the 
colonization movement have thei 
source In the economic attractiveness 
of Manchuria’s unused lands and in 
the social and economic conditions of 
saturated Shantung. Manchuria ts 
the most favored single sizeable area 
of Chinese territory to which surplus 
population can migrate. Large tracts 
of unsettled land, attractive because 
of low rental and purchase rates, 
draw the settler; while labor ts. in 
trong demand ino farming, mines 
railroads, lumbering, and industry 
But the Manchurian demand tor 
labor is not the controlling factor in 


the tide of immigration. It is the 
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Lhe yrowing ¢« kport ol bean cake from Manchuria indicates how the soy bean crop 
constitutes the important surplus production of the Manchurian grasslands 


harsh conditions of life in Shantung 
duc to overpopulation, famine, civil 
war, banditry, military oppression, 
and extortionate taxation which are 
driving the starving people to seek 
new homes in Manchuria. It re 
quires the combination of intolerable 
conditions and the lure of accessible 
lands to separate the Chinese farmer 
from their ancestral homes. ‘The 
good rail and water transport routes 
to the settlement zones, the reduced 
rail rates offered to settlers, and the 
government aids to colonization are 
also contributing causes to immigra 
tion. 

Within recent years Chinese im 


migration has certain 


undergone 
changes in character and volume. 
Prior to 1925, annual immigration 
varied between 300,000 and 400,000, 
the vast majority of whom were 
males and of whom over hall 
lts dominant 


characteristic was the tlow of sea 


were seasonal workers. 


sonal labor of the spring-come au 
tumn-go variety so that the spring 
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influx was offset by the autumn de 


partures of returning workers. In 
the fall of 1926, new arrivals ex 
ceeded departures, an entirely new 
feature. In 1927, immigration rose 


to nearly 1,000,000 persons, or dou 
ble the 1923-1925 average. 


centage of fall departure fell to 36 


The per 


per Cent, the lowest recorded point. 
The percentage of women and chil 
dren showed a remarkable increase. 
Whole families were arriving with 
their 
with 


scanty household 


the intention 


Possessions 


ol permanent 


settlement. Wise observers — pro 
claimed the character of the new 
immigration —a moderate flow. of 


seasonal male workers was being re 
placed by a much larger volume of 
colonizing Although the 
percentage of departures rose to 60 
per cent again in 1929, it seems true 
that permanent settlement is increas 


families. 


ing; but if domestic concord returns 
to Shantung, it likely that 
immigration will be reduced in vol 
ume. 

Immigrants arrive in Manchuria 
by rail or water, and are distributed 


1S 


Very 


by rail, cart route, or on foot to the 
various settlement zones. 
for most is North 


The goal 
\lanchuria where 
the chief unsettled areas are found. 
The majority are extremely poor, 
destitute of everything but a bundle 
of household goods. Some are join 
ing their relatives and friends, al 
ready established on farms. ‘The 
more fortunate have sufficient funds 
to purchase a section of land, but the 
larger portion become tenant farmers 
or hire la 
lumber 


themselves out farm 


as 
borers or workers in mines, 
camps, docks, and railway construc 
tion. ‘Their constant purpose is to 
work and save until an independent 


The 


and endurance of 


farm holding can be obtained. 
patience, industry 


( 
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these land-hungry Chinese colonists 
they form the 
\lanchuria’s economic de 


are surprising, but 
basis ol 
velopment. 

The provincial governments en 
courage colonization in various ways. 


MANCHURIA — EXPORTS IMPORTS,AND TOTAL TRADE 
AND 

TOTAL TRADE OF ALL C 

TT a oa ee 


HINA 
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of Chinese and 


FIGURE 27 
Manchurian trade 


( omparison 


‘The opening of land to settlement ts 
controlled by the Land Reclamation 
Bureau Miukden. ‘The 
such openings are posted tiroughout 
North ()I 
large ire 
quently obtain control of new areas 


at terms ol 


Vianchuria and (hina. 


ficials and landowners 


and lease them 


to new arrivals in 
small parcels, loaning small sums to 
tide them over the first harvest. 
District authorities make attractive 


offers of cheap land and provision of 
sced, tools, and draft animals. “Too 
often the ignorant colonist 1s gouged 
dishonest 


by land speculators and 


hy corrupt off ials. 
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‘The future of Manchurian coloni 


zation is uncertain. ‘There are many 


millions of acres of good farming 
land lying fallow in the northern 
valleys land capable of settlement 


limited re 
But the use of the semiarid 


by small farmers with 


sources. 
Inner Mongolia 


plains of lastern 


requires large irrigation works or 
extensive dry farming operations 

both of which require an outlay of 
capital beyond the resources of the 
average settler and which can be sup 
plied only by the government, large 
corporations, or wealthy individuals. 
gut’ Manchuria is already more 
densely populated than is generally 
believed. The average density ts 72 
per square mile, or higher than in the 
United States. The Liao Valley is 
the saturation 


lands have already 


approaching 
The best 
occupied; and the natural increase of 


point. 
been 


population by birth is surprisingly 
large. The average number of pet 
sons per family is 5.5 in China; in 
Vianchuria it is 8.8. 1925 
1929, the population jumped 
18 to 27 million, an increase of 
The 


net immigration during this period 


Between 
and 
from 
over nine million in five years. 
was two million, leaving a net in 
crease of population by natural birth 


ol over live 


seven million in years. 
‘These figures inspire the question 

will the unused lands of Manchuria 
be saturated by a dense population 
the Chinese will 
these unused resources raise in some 
the the 


(‘hinese people ? 


living on level, or 


degree living standard of 


TRADE 


The trade of 
been 


MIanchuria has long 
the 
struction of railways, trade moved in 


enormous. —Belore con 
tremendous quantities by cart and 


water route down the Liao Valley to 


LAND AND Its ECONOMY 157 


the port of Newchang. As many as 
20,000 junks operated on the Liao; 
while the winter 


trathe amazed all observers. 


volume of cart 


The construction of railways revo 


lutionized Manchurian trade. Not 


MANCHURIAN FOREIGN TRADE BY PORTS - 


ttt 


1907-27 




















Kicgure 28. Manchurian foreign trade by 


port 


only did the railroads open new areas 
and permit a great increase in farm 
production and population; but they 
completely transformed the routes of 
trade. Wairen and Vladivostok, rail 
termini, replaced Newchang as the 
outlet for Manchurian products; and 
the 
duced to 


rivers and cart routes were re 


subordinate positions as 
feeders of the rail lines. 

\lanchurian trade has since borne 
certain definite characteristics: 

(1) Its expansion has been rapid 


and consistent. 








(2) A favorable balance of trade 
has been, with few exceptions, 
maintained. 

(3) Foodstufis and raw materials 
have constituted the exports 
and manufactured goods the 
imports. 

(4) Bean products have dominated 
the export trade. 

(5) Japan has the leading 

purchaser of Manchurian prod- 

ucts and the chief supplier of 
imported goods. 

Dairen has risen to a com- 

manding position as the chief 

port. 


been 


(0) 
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which large sums of foreign capital 
have been invested, it has maintained 
and of late enlarged a favorable bal- 
ance of trade by the export of large 
quantities of raw products. Even 
bean oil and pig iron, leading prod- 
ucts of Manchurian industry, enter 
other countries as raw materials. 
Taking advantage of its 
harbor improved by 


ice-free 
y modern port 
facilities and of its location as ter- 
minus of the South Manchurian 
Railway, Dairen has during this 
period risen to the rank of an inter- 
national port, second only to Shang- 
hai as the chief port of China. 





FIGURE 29, 
of the important ports of Eastern Asia. 


Manchurian trade has expanded 
more rapidly than that of China 
Proper. In 1908, the total trade of 
Manchuria represented 12 per cent of 
the trade of all China; by 1927 the 
proportion had risen to 21 per cent. 
This expansion has been made pos- 
sible by the development of Man- 
churia’s resources, by the investment 
of foreign capital, and by the exist- 
ence of superior transport facilities, 
a larger exportable surplus, and a 
greater degree of political stability. 
As is natural in a new country in 


The wharves at Dairen are modern and excellently equipped. 


Dairen has become one 


(Courtesy of South Manchuria Railway Co.) 


The close trade relations between 
Japan and Manchuria are the nat- 
ural outcome of the supplementary 
nature of the two economies. The 
densely populated, industrial islands 
look to Manchuria for food and raw 
materials, for bean cake to maintain 
the fertility of their rice fields, and 
for pig iron and coal to supplement 
deficient domestic production.  Re- 
gardless of political privileges and 
investments, the trade between the 
two countries must naturally be 
large. Japanese industry is able to 
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dominate the import trade because of 
proximity and of ability to meet the 
demands of the Manchurian market 
for cheap, low-priced goods. Jap- 
anese steamers, transporting bulky 
raw products to Japan, are able to 
quote low freight rates for manu- 
factured goods on the return voyage. 

The trade with surrounding regions 
is also large. There is considerable 
border trade with Siberia; and millet 
is shipped in quantity to Korea. 
China Proper buys large amounts of 
millet, kaoliang, bean products, and 
coal. The operations of the British 
Produce Export Company of Harbin 
in shipping frozen and_ preserved 
meats, poultry, eggs, and game to the 
English market are increasing satis- 
factorily. The United States buys 
wool, hides, and furs, and supplies in 
return typically American products 

kerosene, vehicles, and machinery. 
Manchuria presents many _possibili- 
ties as a market, for its growing farm 
population requires ever-increasing 
amounts of foreign goods. 


FOREIGN RIGHTS AND INTERESTS 


The history and economic develop- 
ment of Manchuria have been in- 
timately linked with the question of 
foreign rights and interests. Man- 
churia is best known to the world as 
a source of international controversy ; 
for in no other part of China have 
foreign powers secured such vital 
rights and sweeping concessions. 
Russia's interest in North Manchuria 
is primarily political and strategic, 
and consists of the forceful retention 
of its 50 per cent share in the owner- 
ship and management of the Chinese 
astern Railway which is a direct 
link in the Trans-Siberian system of 
communications and Siberia’s outlet 
to the port of Vladivostok. Japan's 
interests in South Manchuria include 


MANCHURIAN EXPORTS 


[OTHERS] 
16.5] 


PER CENT OF TOTAL 





Ficure 30.-In Manchurian exports, the soy 
bean and its products constitute over half the 
value exported. 


the Leased Territory, the South Man- 
churia Railway, mining concessions. 
and the right to maintain railway 
guards. Japan regards the main- 
tenance of these rights and the pro- 
tection of her nationals and immense 
investments as vital to the safety 
and welfare of the Empire; for Japan 
looks to Manchuria as a strategic 
outpost of defense against Asiatic 
invasion, as an essential source of 
food and fertilizers for a growing 
population, as an _ indispensable 
source of fuels and industrial raw 
materials, and as a valuable market 
for the products of its industries. 
When a stable, unified, and more 
powerful China attempts to recover 
her sovereign rights surrendered to 
Japan and Russia, the world will be 
faced with grave questions of peace 
or war in the Far East. 

The economic development of 
Manchuria has been made possible 
by the capital, enterprise, and rail- 
roads supplied by foreign nations, 
chiefly Japan and Russia. As a 
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consequence of these foreign inter- 
ests and of its possession of abundant 
fertile lands, Manchuria has enjoyed 
a measure of political security and 
material prosperity unknown else- 
where in China. Comprising but 6 
per cent of China’s population, Man- 
churia supplied in 1927, 32 per cent of 
China’s total trade. Its per-capita 
trade is 24 taels; for China it is only 
4 taels per capita. Half the railway 
mileage of China is found in Man- 
churia; and it is only in Manchuria 
that railroad construction is being 
systematically prosecuted. It has 
the largest coal mine, the most mod 
ern iron works, and the most efficient 
railways in China. It produces 47 
per cent of China's iron ore, 50 per 
cent of its pig iron, and over half of 
its coal. Manchuria, moreover, pos 
sesses the bulk of China’s iron ore 
reserves and the major part of its 
forest resources... It is, therefore, a 
vital and integral part of the Chinese 
economy; and the ever-growing Chi- 
nese emigration assures full Chinese 
sovereignty over the region. The 
soundness of China’s claim to politi 
cal sovereignty is recognized by all 
nations, for 95 per cent of the popu- 
lation is Chinese. The Koreans, 
numbering less than half a million, 
are the largest foreign minority, and 
hostility to them is strong. 


SUMMARY 


Kurther economic development re 
quires the construction of new rail 
roads to tap the unsettled areas. 
The development of a road system to 
connect farms with rail points is also 
a necessity. 
mile of paved or surfaced road in 
Manchuria outside the limits of a 
few cities. The region has a long 
distance to travel on the road of 
economic development before _ it 


However, there is not a 
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Figure 31.--The value of Manchuria’s trade 
with the United States or England is relatively 
nsignificant compared with the values of the 
trade with Japan, China, and even Russia 
reaches the European or American 
level. 
frontier 
region, the pioneer country, and the 
promised land of China, but if the 
present rate of 


Manchuria is now. the 


colonization con- 
tinues, the free land will be exhausted 
in two decades. The area of cul 

tivated land is now increasing at the 
rate of over 5 per cent per year. 
Settlement in the Liao Valley has 
already reached the saturation point. 
Manchuria can support on the Chi 

nese level a maximum population of 
between 50 and 75 million people. 
It is to be hoped, however, that the 
increase of population by birth and 
immigration can be regulated so as to 
permit an increase in the standard of 
living; for it would be a misfortune if 
the abundant resources of Manchuria 
were used merely to develop another 
center of Chinese overpopulation. 
The utilization of these resources is a 
problem which Chinese statesman 
ship must solve in the future. 
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tXPORT WHEAT PRODUCING REGIONS 


Hlelen M. Strong 


HEAT is the principal food 

crop in international trade. 

export production has in 
creased steadily and competition has 
become keener between the chief 
regions growing this cereal for foreign 
markets. 

Although wheat will thrive under a 
wide range of climatic conditions, the 
export crop is produced almost ex 
clusively on semi-arid and sub-humid 
grasslands, where large areas of fairly 
level topography, requisite to factory 
yrain-growing methods, with mecha 
nized and power agriculture, have 
encouraged expansion in acreage to 
meet the advancing demand. Wheat 
has thus become, in general, the most 
profitable cash crop on these areas. 
A combination of these and some 
other factors has conduced to over 
production and unmarketed surpluses 
in a number of countries. 

Therefore, an estimate of present 
wheat-producing regions and those 
potentially capable of growing wheat 
of export quality should be of value 
to the producer and exporter alike. 

The present important export 
wheat regions are in Canada, United 
States, Argentina, Union of Soviet 
Socialist Republics, Australia, and 
the Danube countries. All these 
possess, in greater or lesser degree, 
uncropped land with potentialities 
Africa 
also has possibilities for export-wheat 
production. China and British In 
dia can enlarge their wheat acreage, 
but probably will be able to use prac- 


for producing export wheat. 


tically all their production for do 
mestic consumption, so that though 
they will export some wheat, they 


may not be expected to become ex- 
port countries, as such, 

In this geographic study of poten- 
tial export-wheat areas, only those 
regions will be considered which are 
geographically equipped to produce 
wheat for the export market. 


RECENT EXPANSION IN WHEAT 
ACREAGE AND PRODUCTION 


World wheat production, as a 
whole, has increased greatly during 
Although the 
World War stimulated expansion 


the last ten years. 


onto new acreage in some places and 
the temporary substitution of wheat 
for other crops in many farming 
areas, It cannot be considered as 
either the sole or the principal element 
in the steadily enlarging world wheat 
crop. The trend of wheat produc- 
tion has been generally upward for 
many years. It is a concomitant of 
the spread of the white race over 
virgin grasslands in the Americas, 
Australia, and the Union of Soviet 
Socialist Republics, of power applied 
to farm machinery, and of modern 
land and water transportation. Ina 
sense, these grasslands are a discovery 
of this generation, as were gold in the 
lar West and the prairie lands in the 
\Mliddle West that of earlier genera- 
tions, and their exploitation is con 
tributing a wealth of wheat to the 
world supply. 

According to the United States 
Department of Agriculture, the world 
wheat area in 1930 was 341,800,000 
acres (excluding China). ‘This was 
nearly 80,000,000 acres larger than 
that for 1921 and about 44,000,000 
acres greater than the 1909-1913 
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average. Production for the same 
countries was 3,798,000,000 bushels 
for the 1909-1913 average, 3,378,- 
000,000 bushels in 1921, and 4,905,- 
000,000 bushels in 1930. 

Larger yields per acre contributed 
to this increasing production. In 
1930 such yields were larger than in 
1920 for all principal wheat-produc- 
ing countries except Argentina, Chile, 
India, Morocco, and France, and 
ranged from 5 to 7 bushels per acre in 
Algeria and adjacent countries, to 29.9 
bushels per acre in Germany ( Year- 
book of Agriculture, 1931, U.S. De- 
partmentof Agriculture, pp. 590-591). 

Australia, Canada, and Argentina 
together accounted for nearly half the 
increased acreage between 1920 and 
1930, and the rest was divided among 
the United States, Yugoslavia, Hun- 
gary, Rumania, Poland, Germany, 
and India. ‘To utilization of large 
areas of newly cultivated virgin land 
must be attributed most of the ex- 
pansion in Australia, Canada, Ar- 
gentina, and the United States, all 
of which are large producers of export 
wheat. In India the larger acreage 
was, for the most part, on newly 
irrigated land. 

Obviously two elements, larger 
yields per acre and sowing of virgin 
grasslands, are to a large extent re- 
sponsible for the greatly augmented 
world wheat crop of recent years. 
The latter is by far the more impor- 
tant, but during the past 30 years in- 
creases in acre yields have added 
about 448,000,000 bushels to a crop 
on 320,000,000 acres. In the same 
period, when the world wheat area 
increased by more than 100,000,000 
acres, a yield of 14.1 bushels would be 
the equivalent of over 1,400,000,000 
bushels.! 


1The World Wheat Outlook, 1930, U.S. D. A., 
Miscellaneous Publication No. 95, pp. 19-20. 


Large yields on these newly 
cropped areas cannot be expected 
to continue. Experience has shown 
that the first crops on virgin land 
usually give higher yields than the 
later ones. Furthermore, as wheat 
pushes farther out nearer to the mar- 
gin of its potential producing area, 
climatic conditions become more un- 
certain, so that yields are less and 
fluctuate considerably from year to 
year. 

The great export-wheat crops are 
being produced by exploitation of 
semi-arid virgin grasslands, which 
could not be tilled profitably until the 
advent of power agricultural ma- 
chinery and of modern transporta- 
tion. The possible area cultivated 
and harvested per worker in a grow- 
ing season has increased, so that the 
dry margin of agricultural land could 
be farmed to advantage. Because 
of the rather short growing season 
and limited moisture supply on most 
of these areas, they can be plowed, 
planted, and harvested profitably on 
a large scale only by use of tractors or 
horses in multiple hitch, and by com- 
bines. It has been estimated that 
tractors can plow from 8.3 to 92.8 
acres in a 10-hour day in southwest- 
ern Kansas,? depending on size of the 
plow. In Indiana, in 1929, from 
1.95 acres to 4.40 acres could be 
plowed with horse machinery in 10 
hours, compared with from 7.06 acres 
to 10.85 acres in the same period by 
tractor machinery.* 

Invention of well-drilling machin- 
ery was another clement making it 
possible to utilize these grasslands, 

* Nichols, R. D. and Kifer, R. S.: Time and 
Materials Used in Pieparing Land and Seeding 
Wheat in Southwestern Kansas, Kansas Agri 
cultural Experiment Station and U.S. Bureau of 
Agricultural Economics, 1930 

’ Holmes, C. L.: Farm Production and Costs 


as Affected by Mechanical Farm Equipment, U.S, 
Department of Agriculture. 
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where a water supply is generally 
available only from deep wells. 


(SEOGRAPHIC REQUIREMENTS 
FOR GROWING EXPORT WHEAT 


Although wheat will grow under a 
wider range of climatic conditions 
than almost any other cereal except 
barley, most of the wheat of export or 
world market quality is raised by 
factory methods in comparatively re 
stricted areas in sub-humid or semi- 
arid climates. ‘This is a hard wheat 
high in protein, while that raised in a 
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than existed under hand or machine 
raised crops produced on smaller units. 
Three elements in. the 
physical environment 
to this 
tion: 


immediate 
are essential 
wheat produc- 
1) fairly level topography; (2) 
a rich soil that will stand abuse for 
many years and careless cultivation 
by machinery without fertilization; 
and (3) dry weather adapted to cheap 
harvesting and later storage of the 
wheat without deterioration. 


large-scale 


Therefore, large export-wheat crops 
in the present and future will come 


humid climate is for the most part from countries possessing regions 
WHEAT ACREAGE 
POTENTIAL UNCROPPED AND PRESENT AREAS 
1,000 acres 
Geographically 
Potential Acreage 
Physically Suitable Uncropped ? and 1930-1931 Acreage 
Een ne Countri Uncropped Wheat Capable of Producing Includes Export and 
Present and Potenti Lcreage Wheat of Export Quality Domestic Production 
Canada 37,000 22,000 25,000 
United States 135,000 45,000 59,000 
Argentina 96,000 35,000 21,000 
| a 422,400 42,240 61,000 
\ustralia 80,000 40,000 18,000 
Danube Region 20,000 
Potal 770,400 184,240 204,000 
\frica 950,000 
Estimated reasonable possibility based on adjustment of human activities to physical environment 
No allowance made for annual fallow in the crop rotation Phis probably would be necessary to accumulate sufficient 
moisture for a crop every other year 
Excluded from total because estimate not based upon facts comparable in detail to those for other countries 
soft and consumed locally. This with these characteristics. ‘These are 


latter kind is not exported because 
there is litthe demand for it, since 
the principal wheat-importing regions 
raise plenty of soft wheat, but require 
the hard, high-protein wheat to bring 
up the strength and quality of the 
local soft-wheat flour. Consequently 
even though large-scale production 
were practiced in eastern United 
States and similar regions, soft-wheat 
probably would not be exported to 
any considerable degree because the 
export demand is for hard wheat. 
lactory agriculture or power farm- 
ing applied to export-wheat produc- 
tion has established a more exacting 
dependence on physical conditions 


the United States, Canada, Argen- 
tina, Soviet Russia (in Europe and 
Asia), Australia, the Danube low- 
lands, and parts of the continent of 
Africa. 

Wheat will grow in cool high lati- 
tudes, maturing where the three 
summer months each have an average 
temperature of 57° F. or more, and 
where no frost occurs during the last 
two of these months. In places hav- 
ing lower summer temperatures wheat 
is a hazardous crop. Where tem- 
peratures are warm, 20 inches repre- 
sent about the lower limit of yearly 
rainfall, as, for example, in southern 
Texas and British India, provided it 
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comes during the growing season or 
earlier, leaving the harvest period 
dry and sunshiny. A_ rainfall of 
even 8 or 10 inches is adequate in 
cooler regions of less active evapora 
tion, like the Big Bend country of 
Washington, or 11 inches in south 
western Saskatchewan. In regions 
)() 


of warmer temperatures, less than 
inches will produce a crop if much of 
the annual precipitation occurs dur 
ing the cool season of the year, when 
evaporation is slower, as in the Medi 
terranean climate of Algiers or in thx 
Union of South Africa. 


EXPORTING COUNTEKII KEAGI 
Present and 1,000 Tushel Liushe 
Potential 1930-1931 Geographica 
Incdude Potential 
export and Iexport 
Domest lorea 
Production Uncroj 
Canada 25,000 12 OOO ] 
United Stat 4 000 15.000 14 
Argentina 11 000 $5,000 1? # 
Union mviet 
Republics 60,292 42,240 10 
Australia 14.160 10.000 1] 
\frica 4 814 
Danube Kegior 19.946 
Eetimated r t j j tment 
2 i! re 1 ‘ t 
moisture tor a ¢ 
? Annual crop might I pproximate half of t 
order to accumulate tv ret ture for one “ 


*1924-1929 


Therefore, wheat) production in 
cooler areas Is, in general, in region 
having 10 to 40 inches of precipita 
tion annually; in the hotter portions 
of the world the requirement rang 
from 20 to 27 inches. ‘Thu 


limits for wheat in general are 19 


; the arid 


inches in cooler areas and 20 inches in 
hotter regions, whereas the humid 
limits are, similarly, 40 inches and 70 
inches, according to Doctor O. I 
Saker in his “Votential Supply of 
Wheat” which appeared in the March, 
1925, issue of kcoNnomic 
PHY. Climatic 
wheat from polar areca 


(;ROGRA 
conditions exclude 
deserts 
(except where irrigated), and humid 


1930 1931 
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low or middle latitudes. Since wheat 
can stand a great amount of heat, the 
factor precluding its production in 
tropical and subtropical regions is 
too high humidity rather than high 
temperature. 


PRINCIPAL ACTORS LOCATING 
WHEAT PRODUCTION WITHIN A 
PHYSICALLY POTENTIAL AREA 


In general, as to use of the crop, 
the wheat-producing regions of the 
world are divided into two groups 
those producing for domestic consump 
tion, and those producing for export. 


5 WW | Powt 
1,000 Tush 1 O00 Thuche 


1929 19340 


1930-1931 Potentia 
ly ud / f rl? on 
/ un" ed / r , lineropt 
Iexport Ldome lore 
12 $95,454 175,000 144,214 
10 450,965 00,000 154,416 
1O 41,404 0,000 161,26 
10 459,000 422,400 61,892 
10 114,740 100,000 11,1664 
99 GOKG QU# 
4,104 
ties to physical envir ment 
| ild b i t t 
i i ‘ 


‘This study of present and potential 
wheat-producing regions is concerned 
chiefly with the export-wheat areas, 
because no large increase in acreage 


is probable where wheat 1 


yrown 
largely for domestic sale or local use 

Wheat in the areas producing 
for domestic consumption eastern 
l nited States, krance, Germany, and 
ome other countri ) is vrown In 
rotation with other crops, and there 
is slight opportunity for increased 
acreage there, except at the expense 


of some other « rop. 


Qn some of the more humid lands 


adapted to wheat, where precipita 


tion and temperature conditions are 
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much the same from year to year, 
other crops, such as cotton or corn, 
bring a larger return. 
crops can be grown profitably only 


Since these 


under the more favorable climati 
conditions, the wheat region, with 
this cereal as the dominant crop, has 
migrated to the climatic margin of 
its physically suitable area, where 
conditions are too severe or too un 
certain for many other crops, but 
favorable for the hard varieties of 
wheat required in export trade. 


CANADA 


Canadian wheat acreage has ex- 
panded greatly during the last (juar- 
ter of a century, increasing from less 
than 7,000,000 acres in 1908 to 11,- 
000,000 acres in 1911 and to 23,000,- 
O00 acres by 1921. In 1930 it was 
25,000,000 acres (Canada 
Yearbook, 1931, p. 230), an increase of 
more than 15,000,000 acres in 20 years 


almost 


and nearly the equivalent of the en- 
tire Australian wheat acreage for 1929, 





hiGure I On an Alberta, Canada, wheat farm 
hiity acres of wheat per day 


PRESENT AND POTENTIAL ACREAGE, 
YIELD, AND PRODUCTION, IN 
PRINCIPAL COUNTRII 
ING Export WHEA1 


PRoptUe 


Six vast grassland regions are to 
day producing practically all the 
world’s export wheat. These are 
Canada, United States, 
Australia, Soviet 


Danube lowlands. 


\rgentina, 
Russia, and the 

Indian 
though produced almost wholly for 


wheat, 


domestic consumption, is frequently 
When 


the price of wheat is high, or when 


a factor in the expokt market. 


there is a crop larger than usual in 
India, some of it may be exported, 
and in such cases this grain frequently 
influences the world price of wheat. 


with tractor and three drills seeding one hundred 


Courtesy of Caterpillar Tractor ( ompany 


The Prairie Provinces contain 90 
per cent of the Canadian wheat acre 
age, and the crop is raised almost en 
In eastern Canada 
wheat is grown in rotation with other 


tirely for export. 


crops, mostly for local consumption. 

Phe largest increase in wheat acre 
ave in the Prairie Provinces during 
recent years has been on the prairies 
and “‘park lands” of Alberta. Re 
cently wheat production has been 
developing in the Peace River coun 
try over the provincial border in 
British Columbia. 

Canadian agriculturists have esti 
mated the chernozem belt in the 
Prairie Provinces to comprise 52, 
000,000 acres, and the brown-earth 
possibly 35,000,000 acres or more, 








166 ECONOMIC 


including present cultivated land —a 
total of 87,000,000 acres physically 
suited to wheat. 

Because of low rainfall, consider 
able portions of the land on the arid 
margin lie fallow each year to accu 
mulate the two years’ moisture sup- 
ply necessary for one year’s crop. 
Consequently, the area of improved 
land in the Prairie Provinces, about 
50,000,000 acres (Canada Yearbook, 
1929, than that of 
land in crops, is subtracted from the 


p. 272), rather 


entire amount of potential wheat 
land to obtain an estimate of the un 
cropped land capable of producing 
This would 


37,000,000 acres of uncropped po 


export wheat. leave 
tential wheat land. 

In 1927 wheat occupied about 60 
per cent of the acreage in field crops 
in the Prairie Provinces, though all 
such land is physically adapted to 
wheat production. No doubt, other 
things being equal, wheat will occupy 
no smaller proportion of the un- 
because most other 


( ropped land, 


crops cannot thrive under the more 
severe physical conditions in these 
marginal lands. Sixty cent of 
the land in wheat would 
amount to 22,000,000 acres, 


some of which would necessarily lie 


per 
virgin 
about 


fallow each year. 

Yields in the Provinces 
over the 10-year period 1918-1927 
averaged from 15 to 16.4 bushels per 
1929, p. 


Probably the marginal lands 


Prairie 


re (Canada Yearbook, 


at 
237). 
would not afford so high a yield, 
possibly not more than 12 bushels an 
acre. At this 
wheat land might produce a crop of 
125,000,000 bushels. 


The great triangular area of Cana 


rate the uncropped 


dian grasslands is hemmed in on the 
northeast by thick spruce-hemlock 
aspen forests, and on the west by the 
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touches 


south it 
the United States boundary. 
the 
level surface, which lends itself well 


Rockies. On the 
lew 
streams dissect comparatively 
to use of power machinery so essen 
tial to large scale production. 
Rainfall averages 12 to 18 inches 
annually, and two-thirds of it occurs 
during the growing season. Because 
of the favorable seasonal distribution 
and the comparatively low evapora 
tion, this amount ts fairly adequate. 
The growing season is shorter than 
on the Montana-Dakota wheat lands, 
but about 12 to 18 hours of sunshine 
daily during this period help to com 
pensate for fewer frost-free days. 
(hinook 
the western part of the Prairie Prov 


winds, characteristic of 
inces, exercise a favorable influence 
by clearing the ground of snow and 
warming it earlier than usually occurs 
where areas in the same latitude are 
\s these 
downward = aud 
then 


not subject to these winds. 


winds are forced 


warmed by compression in 
descent, they also evaporate some of 
the rather scanty moisture supply. 
Their influence is felt even to Saska 
toon in Saskatchewan. 

It may be said here that all dis 
tances in this study, on water as well 
as land, will be given in statute miles, 
so that land and water distances may 
be added or compared if desirable. 
The western and northwestern 
the Prairie 
lands are only about 500 miles from 


pol 
tions of Province wheat 
Prince Rupert and Vancouver, which 
is a short rail haul over the Rockies, 
as compared with 1,215 miles from 
kdmonton to the head of the Lakes 
and a total to Montreal by rail and 
water of nearly 2,500 miles. bkrom 
Montreal to Liverpool the distance ts 
about 3,200 miles, and from E-dmon 
ton to Liverpool more than 5,500 
‘This Paciti 


miles. proximity to 
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ports is an advantage in shipping to 
the Orient, and to Europe via the 
Panama Canal. 

The Hudson Railway to 
Churchill on Hudson Bay is com 
pleted, but not in operation, and 
wheat probably will not be shipped 
over this route earlier than the fall of 
1932. Port works at Churchill prob- 
ably will be ready for general freight 
1932, two 
trial shipments having left Churchill 
in September, 1931. The distance 
from Edmonton, Alberta, to Church 
ill, via Battleford, is 1,145 miles, and 
from Churchill to Liverpool, via 
Hudson Strait, about 3,500 miles, a 


Bay 


business by the spring ol 


total of 4,645 miles by this route 
from Edmonton to Liverpool. 
Practically all eastbound Canadian 
export Port Arthur 
kort Williams at the head of the 
Lakes. In 1928 nearly 400,000,000 
bushels of grain were shipped from 


wheat goes to 


these ports, comprising 75 per cent 
of the wheat and 54 per cent of all 
grain moving from ports on Lakes 
Superior and Michigan by water.' 

elevator capacity at Port Arthur 
ort Williams, 87,000,000) bushels,’ 
so far exceeds the receiving capacity 
at Montreal and Quebec that a large 
share of Canadian grain has in the 
past necessarily moved — through 
American ports; in addition, the port 
of New York is open all the year, 
while that at Montreal is tcebound 
for four months, usually from De 
cember 15 to April 24. Both these 
conditions tended to direct a 


wheat Buffalo to 


have 


great deal of via 


New York. 


The new Welland Canal was off 


cially opened April 12, 1931, but ts 


' Transportation on the 
19340 
and Harbor: 
Operations, U. 


142 


Great Lakes (Nov - 
prepared by Board of lengineers for Rivers 
War Department, and Bureau of 
S. Shipping Board, pp. 87, 141, 
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not yet (March, 1932) entirely com 


pleted. It pro\ ides for draft of 30 
feet over the miter sills at extreme 
low stages in the Lakes, and will 


permit passage of large vessels. Un 
til canals along the St. Lawrence are 
deepened, grain will be transshipped 
to smaller boats at Prescott, below 


Lake Ontario on the St. Lawrence 


River, and carried thence to Mon- 
treal. This may divert considerable 
grain traffic from Buffalo, for the 


distance to Liverpool via Montreal 
is nearly 500 miles shorter than that 
by way of New York. 


UNITED STATES 


1910 and 1930 wheat 
the United States in 
creased from about 45,000,000 to 
59,000,000 acres, but in 1919 there 
was a area in wheat, more 
than 75,000,000 acres (Yearbook of 
Agriculture, 1931, U. S. Dept. of 
Agriculture, p. 583). This included 
land that had been in wheat, some 
ordinarily in other crops or in pasture, 


Between 
acreage in 


rece ora 


and much virgin grassland and range 
in the West, newly brought under the 
plow. Most of the land temporarily 
in wheat in the Kast has reverted to 
its former use. 

The principal expansion of wheat 
acreage in the United States has been 
on the drier sub-humid or semi-arid 
the West producing 
hard wheat for the export market. 
Wheat has pushed steadily forward 
onto the belt of 


grasslands in 


brown soils which 
extends from Montana through west 
ern Nebraska, and Okla 


homa, into Texas. Fairly level areas 


Kansas, 


rainfall in 
vite use of power machinery. It is 
believed that 5,000 acres ts the opti 


in these regions of low 


farm in this 
Of this total acreage, 1,200 
to 1,500 acres would be in wheat and 


mum size for a wheat 


region. 
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Pn a Bs 
FIGURE 2. 
Tractor Co.) 


a similar area in fallow, accumulating 
moisture for the next year’s crop. 
The rest would be, on the average, 
breaks and land. When 
is sown by machinery, thickness of 
stand may be regulated according to 
available moisture supply. Labor re- 
quirements are small in this kind of 
farming, for with power-driven ma- 
chinery two men can plow, seed, and 
harvest 1,000 or 2,000 
season. 


scab seed 


acres in a 


Precipitation along the arid margin 
of this belt from about 12 
inches in Montana to 20 inches in 
Texas. Higher temperatures, and 
therefore a higher rate of evapora- 
tion, in the South give less effective 
rainfall than in the North, so that in 
southwestern Texas almost no wheat 
is grown under less than 20 inches 
of rainfall. In central Washington, 
however, 10 inches produce a crop, 
and if the price of wheat should go 
high enough, wheat production might 
move to the area of 8-inch precipita- 
tion.® 


5 Baker, O. E. 


ranges 


Social Science Encyclopedia 


A South Dakota farmstead and wheat country landscape. 
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Courtesy of Caterpillar 


I-xport wheat acreage may expand 
yet farther in this entire western 
region. Conditions here are not fa- 
vorable for a variety of crops; so, 
doubtless, the tendency will be to 
raise grain or cattle. 
that there 
remain uncropped and suitable for 
crops in the United States about 
75,000,000 acres in the black-earth 
chernozem) and 60,000,000 
in the brown-earth belt, extending 
southward from Montana and the 
western Dakotas through Nebraska 
and western Kansas to Texas. ‘This 
makes 135,000,000 acres in the West 
available for crops, excluding rough 
and hilly land and poorer soil.* 

Not all this land would be in 
wheat. About 12 per cent of the 
entire crop area reported for the 1925 


It has been estimated 


acres 


agricultural census was in wheat in 
States possessing black and brown 
earth the propor- 
tion may become larger if it should 
be profitable to cultivate land nearer 
the marginal limits of the wheat area. 
If one-third of the uncropped black 


soils. However, 
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FIGURE 3, 
the Oregon wheat country of the Pacific Northwest 


and brown earths of the United 
States were to be in wheat, the area 
would amount to 45,000,000 acres. 
3ut part of this one-half or more 
always would be in summer fallow, to 
accumulate sufficient moisture for a 
biennial crop; therefore, in any one 
year, at 10 bushels per acre possibly 
about 300,000,000 bushels. of wheat 
would come from this land, or ap- 
proximately one-third of the 1930 
1931 wheat crop in the United States, 
which totaled 850,965,000 bushels 
(Yearbook of Agriculture, 1931, U.S. 
Dept. of Agriculture, p. 590). 

Pasture land and land in other 
crops in the East, capable of pro- 
ducing wheat, may amount to over 
100,000,000 acres, but the wheat here 
is not a hard variety of the type 
preferred for export. Consequently, 
even though large-scale production 
were instituted, this wheat would not 
compete in export-wheat markets of 
the world, and the export-wheat crop 
would continue to be derived from 
the sub-humid and semi-arid lands 
of the West. 

“(Grain from the surplus-producing 
sections of the United States now 
moves to seaboard for export and for 
domestic consumption by way of 
many routes, some of which are 
keenly competitive, so far as grain 


A combine harvester and thresher, drawn by twenty-six horses and mules, operating in 


destined to the western European 
consuming pool is concerned, espe- 
cially. There is less competition for 
movements to other portions of the 
world, particularly to the Orient 
which consumes increasing quantities 
of grain. Notwithstanding the 
large consumption of grain in the 
United States, there is every year a 
large surplus which must be disposed 
of in foreign markets. The center 
of this producing territory is situated 
considerably more than 1,000 miles 
from the sea, and the cost of getting 
grain from the farm to the ship at our 
ocean ports is a very important 
factor in fixing not only the profits 
of the farmer, but our ability as a 
nation to compete successfully with 
other countries whose grain-produc- 
ing areas are situated nearer the 
seaboard. ‘The sensitiveness of grain 
to transportation costs is well indi- 
cated by figures given later in this 
report, showing the enormous quanti- 
ties naturally gravitating to the lake 
route, which is the cheapest from a 
very large section of the country. 
Not all the grain seeking the lake 
route, however, is for export; large 
quantities are for domestic con- 
sumption, including milling at east- 
ern and seaboard points. 

‘It is well known that a saving of 
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as little as one-fourth cent per bushel 
will serve to divert substantial move- 
ments of grain. Indeed, the situa- 
tion is such that the grain shipper 
must constantly be alert not only 
with respect to the actual rates over 
the various routes, but also the 
conditions affecting the promptness 
of movement, the situation at the 
terminal elevators, etc. Grain is 
very desirable deadweight cargo for 
liners, and it has been generally 
recognized that the interests of ship- 
ping render it undesirable to include 
grain rates among those rigidly fixed 
by conference, because of the fact 
that vessels must be left free to com- 
pete for grain which they need for 
loading. The situation is such that 
the water rates, both lake and ocean, 
are constantly changing and _ these 
changes affect the through trans- 
portation costs, regardless of the fact 
that the rail portions thereof are 
fixed. The actual quantities of grain 
moving to seaboard from year to 
year over each of the routes vary 
widely. 


“Grain from the Dakotas and 
Minnesota, as well as from the 
Canadian Provinces, moves chiefly 
to the Great Lakes, with a very small 
portion passing through Gulf ports. 


~ Grain for export from the north- 
ern tier of states moves chiefly to 
Duluth-Superior, while that from 
Illinois, Indiana, Iowa, and portions 
of Missouri, Kansas, South Dakota, 
Minnesota, and Wisconsin moves to 
Chicago and Milwaukee. Some of 
the Illinois and Indiana grain moves 
to Toledo and other Lake Erie ports. 
Not much change has occurred in 
recent years in the movement from 
the more northerly wheat states with 
the exception of the diversion of a 





small portion to Gulf ports. The 
influence of the Mississippi-Warrior 
Barge Line has been instrumental in 
a rather pronounced movement of 
grain to Gulf ports from Missouri 
River territory and from Kansas and 
Nebraska. The diversion has oc- 
curred principally in the grain which 
formerly moved all-rail to the At- 
lantic seaboard and has not affected 
that produced in the territory which 
makes the large contribution to the 
Great Lakes system.” 

Krom Buffalo shipments to the 
seaboard are by the New York Barge 
Canal and by rail. In 1928 more 
than 38,000,000 bushels of grain, 
largely wheat, passed over the former 
route, and somewhat less than 18.- 
000,000 bushels over the latter. 

Although the distance from New 
Orleans to Liverpool is 5,313 miles, 
as compared with 3,613 miles from 
New York to Liverpool, nevertheless 
a large export-wheat area. especially 
the western Kansas section. is ship- 
ping via the shorter rail route of 
about 600 miles or less to New 
Orleans and Gulf ports, instead of 
using the longer one to the Gsreat 
Lakes. 


able along the Gulf because grain is 


(sood ocean rates are avail- 


sought at these ports as deadweight 
by vessels carrying cotton to Europe. 
Because of its bulk in proportion to 
weight, cotton is not suitable for a 
full load, and a heavy cargo like 
grain balances the load. 
quently vessels receiving a relatively 
high freight rate for cotton offer 
comparatively low rates on grain.’ 


Conse- 


ARGENTINA 
During the past ten years wheat 
acreage in Argentina has expanded 
from about 16,000,000 to more than 


* Transportation on the Great Lakes, pp. 86 
87, 88-89, 135. 


' 
' 
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21,000,000 acres (Yearbook of Agri- 
culture, 1931, U.S. Dept. of Agricul- 
ture, p. 591). Climate, soil, and land 
surface favor a yet larger increase. 
Production of export wheat has 
expanded until now it extends from 
central Entre Rios across Santa Fé 
and Cordoba, thence 
across eastern La Pampa and western 
Buenos Aires to Bahia Blanca and 
beyond. This is a region devoted 
principally to wheat. Of the 1929 
1930 area amounting to more than 
19,000,000 acres, nearly 14,000,000 
acres were in western Buenos Aires 
and in Cérdoba, according to the 
United States Department of Agri- 
culture. 
‘There 


southeastern 


the loess-like soil is fine, 
deep, and fertile, spreading over a 
vast level land, almost uncut by 
stream valleys; rain is sufficient dur- 
ing the growing season for wheat, and 
the ripening and harvesting season 
is generally dry and sunny. ‘The 
larger part of this area now in wheat 
is situated within 200 miles of the 
great wheat shipping ports of Ro- 
sario, Buenos Aires, and Bahia 
Blanca, where favorable freight rates 
are generally to be had for the haul 
of more than 7,000 miles to Liverpool 
or to other ports of northwest Europe. 
Rainfall here from 16 to 
36 inches annually, the occasional 
droughts being 
exports. 

It is rather difficult to know the 
area of uncropped land capable of 
profitably producing export wheat. 
Doctor Clarence F. Jones in his book 
entitled ‘““South America”’ has esti- 
mated that there are in Argentina 
225,000,000 acres physically adapted 
to wheat culture. All of this cannot 
profitably produce export wheat. 
The best wheat soils, which happen 
also to include regions situated most 


varies 


reflected in wheat 


conveniently for export purposes, 
already are planted to wheat. 

Wheat can be grown in northern 
Argentina in La Rioja, Catamarca, 
Salta, Jujuy, and Tucuman. The 
growing season there has an average 
temperature of 75° F. or more. The 
average annual precipitation in La 
Rioja and Catamarca is only about 11 
inches, and more in the other three 
provinces. Rain occurs here in the 
growing season, which is followed by 
a dry, sunny, ripening and harvesting 
Insufficient rainfall on the 
western and too much on the eastern 
margin limits this 
area. 


season. 
wheat-growing 


Wheat is raised to some extent in 
Mendoza, San Luis, and Neuquen, 
west of the present large wheat 
growing area; but low precipitation, 
mostly less than 15 inches, renders 
crops dependent on irrigation or dry- 
farming methods. 

Temperatures would permit wheat 
production from the Rio Negro as 
far south as the Straits of Magellan, 
but, in general, too little rainfall, 
rough topography, and stony or 
otherwise unsuitable soil are not 
conducive to its production there. 

Wheat could be extended eastward 
in Buenos Aires Province into the 
present corn and flax belt, should it 
become economically more profitable 
than these crops. Farther eastward, 
among the cattle estancias, both 
temperature and rainfall are suited 
to wheat production, but the water 
table is close to the surface except in 
scattered areas of somewhat higher 
elevation which are limited in extent. 
The surface gradient is low; conse- 
quently extensive drainage works 
would be needed to prepare the land 
for wheat cultivation. 

Probably very little of the land to 
the north, east, south, and west of 
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the Pampa would lend itself to 
the production of wheat for export. 
Therefore, it may safely be assumed 
that only the Pampa itself and im- 
mediately adjacent areas are poten- 
tial export-wheat territory. 

The combined area of the prov- 
inces of Buenos Aires, Santa Fé, 
Cérdoba, and La Pampa, within 
which the Pampa lies, is about 
290,000 square miles (185,600,000 
acres). 

A correlation of climate, soil, and 
topography in relation to wheat 
production would seem to indicate 
that the best wheat land of Argentina 
is now in wheat. The geographic 
implications as to utilization of the 
land for export wheat would seem to 
favor development of the future 
export-wheat region on the Pampa 
and adjacent areas. Essentially all 
the present and potential export- 
wheat territory is in the four 
previously named_ provinces. In 
addition, it would include possibly the 
southern two-thirds of Santa Fé, the 
southeastern two-thirds of Cérdoba, 
southeastern half of La Pampa, and 
all except the eastern quarter of 
Buenos Aires. ‘Taken together, this 
amounts to approximately 200,000 
square miles (128,000,000 acres) of 
potential export-wheat land. 

Climatically and topographically 
nearly all this land is suited to wheat 
production, but portions doubtless 
are too sandy or require drainage. 
On this basis possibly one-fourth or 
less would be eliminated, leaving 
96,000,000 acres physically adapted 
to wheat production. 

If export wheat culture expands 
over much of this area, it probably 
would continue to be the dominant 
crop, because land surface and loca- 
tion in relation to tidewater are so fa- 
vorable. In 1925-1926 the area sown 
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to cereals in these four provinces was 
31,154,065 acres, of which 19,206,795 
wheat. In addition, 
about 5,000,000 acres were planted 
to other Subtracting this 
36,000,000 acres in crops from the 
total cultivable land would leave 
60,000,000 acres of potential export- 
wheat land. Granting the same ratio 


acres were in 


crops.’ 





FIGURE 4.—A 
Wheat is 


Argentine Railway. 


level 


Argentine Landscape. 
being sown. 


Courtesy of Central 


as today between wheat and other 
crops, a little better than 50 per cent, 
would furnish about 35,000,000 acres 
geographically adapted to 
wheat production. 

Yield per acre in Argentina was 
12.8 bushels in 1930, which was 
3.7 bushels more than in 1910 and 
1.5 bushels less than in 1920 ( Year- 


export- 


book of Agriculture, 1931, U.S. De- 
partment of Agriculture, p. 591). 
Cropping of new land and_ seed 


has tended to increase 
yields, but drought or too cold or too 
hot weather causes yields to vary 
greatly from year to year. Rainfall 
in December, during the harvest 
for wheat, has varied from 
0.15 to 7 inches on the Pampa; and 
annual rainfall from year to year, as 
well as that for the same months in 
different years, fluctuates greatly. 


selection 


season 


7 Anuario de Estadistica Agro-Pecuaria 1925 
1926, Sec. B, pp. 28, 33, 37. 
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Temperatures also differ from year 
to year, but the records indicate less 
Variation in temperature than for 
precipitation. At 10 bushels an acre 
the crops on the estimated export- 
wheat land might amount to 350,- 
000,000 bushels. 

Transportation is well developed 
on the Pampa, nearly all the region 
being within 25 miles of a railroad. 

The Argentine export-wheat lands 
are especially well located in relation 
to ocean ports, the most distant parts 
of the estimated export area being 
little more than 400 miles from tide- 
water. However, it is 6,900 miles 
from Buenos Aires to Liverpool, as 
with 4,989 miles from 
Odessa to the latter port. No doubt 
adjacent South American countries 
and Europe will continue to be 
markets for Argentine wheat. 


compared 


UNION OF SOVIET SOCIALIS1I 


REPUBLICS (U.S. 8. KR.) 


The soils of the great wheat belt of 
the U. S. S. R. are in reality con- 
tinuous from the mountains of west- 
ern Rumania to Lake Baikal, a 
distance of approximately 4,000 
miles, more than twice the combined 
length of the wheat belts in western 
United States and Canada. In 
width this Russian belt varies from 
less than 200 to more than 600 miles, 
an enormous area of chernozem 
(black earth), and chestnut-brown 
soils. A planimeter measure made 
on a fairly accurate map of these 
soils gives 754,000 square miles for 
the chernozem and 581,000 square 
miles for the chestnut-brown soils,*® 
making in the U.S.S 


R., including 
Kurope and Asia, a total potential 
wheat area of 1,335,000 square miles, 
making no allowance for surface or 


8 Marbut, C. F. Russia, the United States and 
Wheat, Geog. Rev., 1931, Vol. XXI, No. 1, p. 7. 
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soil conditions. Even though this is 
a vast area, it is not so large in pro- 
portion to others as might be as- 
sumed when looking at the Mercator 
World Map so frequently used. 
Wheat was sown on only about 
126,000 square miles (80,000,000 
acres) in the U.S. 5S. R. in 1929, only 
a fraction of the black and brown 
earth there. In the United 
States wheat was sown on 57,089,000 
acres (89,000 square miles) according 
to the United States Department of 


areas 


Agriculture in 1931, and on the 
average is dominant on 154,778 
square miles of black and brown 


earths, or 29 per cent of these soils. 
This includes a small area in south- 
western Nebraska and northwestern 
Kansas west of the general black- 
earth or chernozem boundary, where 
wheat acreage is large, according to 
Doctor Marbut. 

Although the wheat soils of Soviet 
Russia are divided nearly equally 
between Europe and Asia, the larger 
part of the black earth is in Europe. 
A planimeter measure made by the 
writer on Dr. Marbut's map shows 
about 470,000 square miles in Europe, 
and 380,000 square miles in Asia, 
which means that the larger area of 
black earth is relatively accessible 
to the Black Sea. 

The very vastness of this area and 
fineness of the fairly level black soil 
have in the past tended to make 
complete commercial utilization diffi- 
cult. On it roads became almost 
impassable in wet weather, entirely 
preventing movement of heavy loads, 
while even light loads could move 
neither far nor fast. Thus wheat 
could not be shipped long distances to 
river or Black Sea ports, neither 
could a labor supply adequate to 
plant, cultivate, and harvest all this 
area be shifted quickly from place to 
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place as agricultural activities re- 
quired. Except on large estates, 
most of which were comparatively 
near the Black Sea, strip farming 
prevailed, peasants tilling their small 
plots by hand. 

Because of these and other limita- 
tions to expansion of crop land in 
Russia, there yet remain in the 
U.S.S. R., both in Europe and Asia, 
considerable areas of virgin grass- 
lands adapted to wheat cultivation. 
East of Rostov in the territory of the 
northern Caucasus there are, no 
doubt, nearly 2,500,000 acres (3,900 
square miles) of virgin black-earth 
(chernozem) soils, about 300,000 acres 
of which were put into State farms 
in 1929 and 1930. Owing to absence 
of surveys, the exact amount of un- 
occupied available wheat land in 
Soviet Russia in Asia is not known, 
but indications are that it is larger 


rather than smaller than the esti- 
mate. Several large, smooth, plateau 
areas, practically unoccupied, ac- 


cording to reliable reports, have been 
revealed by recent exploration. In 
some cases these areas cover rather 
more than 150 miles in length and 
50 miles in width according to Doc- 
tor Marbut. Settlement there was 
postponed, as on the American prai- 
ries, because a water supply was 
available only from deep wells, and 
the peasants lacked capital and tools 
to drill them. 

These Russian wheat lands are, 
for the most part, in the same lati- 
tude as those of the Prairie Provinces 
of Canada and, likewise, have daily 
long hours of summer sunshine. In 
elevation they are lower than those 
in Canada, all except the eastern 
part, near Irkutsk, being 600 feet or 
less above sea level. 

The climate is continental, char- 
acterized by extremes of heat and 





ECONOMIC GEOGRAPHY 


cold 


winter 
temperatures and during the same 


between summer and 


season, and by relatively low and 
somewhat irregular rainfall. Be- 
tween Odessa and Irkutsk annual 


precipitation varies from 14 to 19 
inches, but as evaporation is not 
excessive, most of the moisture is 
effective for plant growth. 

A better understanding of condi- 
tions affecting development of the 
Russian wheat area may be gained by 
comparison with those in the United 
States. Pioneers in central Ohio 
have told of the bountiful wheat 
harvests in Pickaway County, which 
were used for fuel until the Ohio 
Canal opened the area to domestic 
markets in the East and export mar- 
kets in Europe. While — settlers 
throughout the Middle West and on 
the Great Plains experienced many 
difficulties, not until railroads were 
extended throughout the region were 
its resources adequately utilized and 
developed. The Russian wheat belt, 
if laid down on the United States, 
would extend from New York to 
California and out into the Pacific 
Ocean. Manifestly, complete uti- 
lization of such a vast area is de- 
pendent on coordination of efficient 
water transportation, railroads, and 
hard roads. 

The Volga, Dneiper, and a few 
other streams have carried much 
wheat, but without hard roads as 
feeders often a strip not more than 20 
miles wide on each bank would 
profitably be tributary to river traffic. 
Furthermore, the Volga, Russia’s 
great water highway, flows into the 
landlocked Caspian Sea, and conse- 
quently its burden of export wheat 
has gone upstream to connect with 
canals leading westward toward the 
Baltic. 

Railroad construction has a large 
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task ahead before adequate railroad 
transportation is available to the 
black and brown earth stretches of 
the U.S.S. R. At present there are 
35,000 miles of railroad in European 


Soviet Russia, and 10,000 miles in 
the Asiatic part of that country. 
The former mileage serves about 


2,000,000 square miles, and the latter 
6,000,000 square miles of territory. 





FIGURE 5. 
power operated, is increasing on the collectivized 


Use of machinery, both horse and 


farms of the U. S. S. R. Large areas of level 
fertile soil are well adapted to its use. Courtesy 
of Soviet Photo Agency. 


The United States has 260,000 miles 
of railroad for about 3,000,000 square 
miles of area. In other words, the 
U.S. S. R. has approximately one- 


sixth the railroad mileage of the 
United States and three times the 
area. 


The location of the Russian wheat 
lands with reference to tidewater 
is also an element in their develop- 
ment. The extreme western part of 
Siberia is about 1,200 miles from 
Black Sea ports, but the black and 
brown earths between this point and 
Irkutsk on Lake Baikal are consid- 
erably more than 1,200 miles from 
both the Black Sea and the Pacific 


Ocean. Irkutsk is more than 2,500 
miles from the Black Sea, and at 
least 1,500 miles from Vladivostok. 


Obviously a very long rail haul, 
longer than that for any present ex 


port-wheat producing region, con- 
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fronts grain produced in central or 
western Siberia. In this connection, 
however, it is of interest that the 
Soviet government has_ scheduled 
construction of about 1,500 miles 
of railroad, connecting with the 
Trans-Siberian and Trans-Caspian 
Railroads. However, even the con- 
templated double-tracking of the 
Trans-Siberian Railroad will bring 
central and western Siberia no nearer 
tide-water. 

3efore the World War most of the 
Russian export wheat came from 
southern and south-central Euro- 
pean Russia, within 600 miles of the 
Black Sea. 

Of the entire area of chernozem 
and brown earth, about 20 per cent, 
or probably more, is doubtless too 
rough, stony, or sandy for wheat 
production; but, in order not to 
overestimate, say 25 per cent is un- 
suited to wheat culture, there would 
yet remain 1,000,000 square miles 
upon which wheat might be grown. 

The wheat Russia 
will be used for other crops as well as 
wheat. 


soils of Soviet 


Already such essential crops 
as sugar beets, hemp, soy beans, and 
fruit occupy portions of the Ukraine, 
parts of the north Caucasus region, 
and the Black Sea coast in the Cri- 
mea, where rainfall is higher and 
somewhat more dependable than in 
the central part of the black-earth 
area. 

The total sown area in Soviet Rus- 
sia in 1930 amounted to 492,601 
square miles (315,264,640 acres), of 
which 134,053 square miles (85,794,- 
QOO acres), or about 30 per cent, was 
in wheat. In 1931 the area in wheat 
has been reported to be 92,554,000 
acres (144,615 square miles) of a total 
sown area of about 226,000,000 acres, 


‘Agricultural Statistics of the Union of Social 
ist Soviet Republics (Moscow, 1930), p. 13. 
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according to the United States De- 
partment of Agriculture. Not all 
the sown area is on soils suitable for 
wheat, though as much as two-thirds 
or three-fourths of it may be so lo- 
cated, possibly 340,000 square miles. 
Subtracting this from the estimated 
1,000,000 square miles of potential 
wheat area would leave 660,000 
square miles of black and brown 
earth not sown. 

This estimated uncropped area 
would be distributed among other 
crops as well as wheat, probably ac- 
cording to much the same economic 
law which has functioned in crop 
distribution on wheat land in other 
regions. Crops having narrower and 
more exacting climatic limitations 
than wheat tend to occupy the better 
wheat soil, leaving the physically 
marginal portions to wheat. With 
the development of transportation in 
Soviet Russia, the principal export- 
wheat areas may recede castward 
beyond Rostov, or even beyond the 
Urals, much as the wheat area of the 
United States receded when the rail 
net there extended westward. ‘The 
distance from which this wheat may 
be shipped to tidewater would de- 
pend upon a number of factors, im- 
portant among which are the export 
price of the grain, the cost of produc 
tion, and the cost of transportation. 

Export wheat produced east of the 
Urals may, in the future, have an 
important rail or motor outlet into 
China, or possibly even toward Af 
ghanistan and India. ‘The Turkes 
tan-Siberian (‘Turk-Sib) Railway, and 
branches of the Trans-Caspian and 
Trans-Siberian railways skirt the 
borders of these countries, and when 
transportation is developed across 
the border, wheat may find an export 
market there. 

Only a portion of the Soviet wheat 
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land would be used for export wheat, 
the area to be decided largely by the 
balance between domestic and export 
demand, other things being equal. 
The steadily growing Soviet popula- 
tion probably will consume larger 
and larger quantities of wheat. On 
the other hand, Soviet land is pe 
culiarly adapted to mechanized wheat 





FIGURE 6, 
land, independently tilled by individuals, and 
those merged into the vast expanse of the collec 


\irplane view of small strips of 


tive farm. (Courtesy of Soviet Photo Agency 


production, by virtue of the vast 
uninterrupted areas of level black 
and brown earths. ‘These geographic 
factors render wheat a_ profitable 
and logical export commodity. Con 
sequently, there may be a strong in- 
centive to produce as much export 
wheat as can be sold. The desire to 
do this may influence Soviet Russia 
to cut the price as low as possible, in 
order to gain or retain export mar- 
kets. 

The United States has exported in 
recent years about 20 per cent of its 
wheat crop. In Soviet Russia vari- 
ous conditions may favor a greater 
emphasis upon wheat export than in 
the United States. If this be so, 
the Soviet Union may export a larger 
proportion of their wheat crop than 
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the United 
thus be in 


does 


States, and there 
me U.S. & Ki « 
larger percentage of the land in ex- 
port wheat unless the Russian popu- 


may 


lation should increase so as to require 
most of the wheat grown. 

Thirty per the 660,000 
square miles assumed as wheat land 
would make 198,000 square miles. 
Should one-third of this be in export 
wheat, the wheat 
alone would about 66,000 
square miles, or 42,240,000 acres 
about four-fifths of the total sown to 
wheat in the United States. 

Because much of this land is cli 
matically marginal in character, 
probably 10 bushels an acre would be 
a fair yield. This would produce a 
crop of 422,000,000 bushels of export 
quality. 


cent of 


area in export 


Cover 


Hlowever, necessary rota 
tion between crop and fallow would 
further reduce the annual crop prob 
ably by one-half. 

(government grain farms in the 
U.S.S. R. already organized or defi 
nitely planned cover about 25,000, 
O00 partly in Europe and 
partly in Asiatic Russia, and located 
on both 
earths. 


acres, 


chernozems and brown 
Considering the amount of wheat 
which the world can consume, and 
the comparative advantages of So 
viet Russia and competing countries 
for producing wheat of export qual 
ity, it is doubtful if Soviet Russia can 
profitably expand its export wheat 
acreage to the physical limit. 


THE DANUBE COUNTRIES 


Much land in these countries has 
been cropped for centuries. 
Ilungary 
Hungary is predominantly agri 
cultural, 93.8 per cent of its land 


being classified as productive. Of 


177 


this, in 1927, 60.3 per cent was under 
the plow, 18.1 per cent in meadows 
and pastures, and 11.7 per cent in 
forests.'° It is a country devoted to 
field-crop production and the live- 
stock industry, and practically all the 
arable land is cultivated. 

Following the World War land re- 
forms were initiated which increased 
the proportion of total plow land 
held in small plots from 55.5 per cent 
in 1913 to 66.7 per cent in 1926,'° 
In 1920 about 5,830,000 acres, or one- 
third of the total plow land, was in 
holdings of more than 1,400 acres, 
and only about one-third of the 2,- 
118,145 active farmers and farm 
laborers owned or operated holdings 
of more than 142.2 acres each."° 

Since the land reform, production 
of wheat in the Hungary of present 
boundaries has exceeded that before 
the World War. However, the ca- 
pricious rainfall and devastating dry 
winds that frequently sweep over the 
great plains at plowing time in early 
spring, and intermittently during the 
growing season, occasionally curtail 
the crops. 

Cereal production is the chief oc- 
cupation of Hungarian farmers, and 
wheat is the chief crop. In 1930 it 
amounted to about 73,000,000 bush- 
els, of which 31,415,000 bushels were 
exported. The area in wheat 
4,000,000 acres (Yearbook of 
Agriculture, 1931, U. S. Dept. of 
Agriculture, p.590). Probably about 
half the wheat exported from Hun- 


Was 
about 


gary is produced on the large estates 
and middle-size holdings, where the 
quality of grain is more uniform and 
of higher grade than that on the 
small Most of 
the grain is exported as flour to 

10 All 


boundar ics 


peasant holdings. 


statistics refer to land within present 
Michael, Louis G Agricultural 
Survey of Europe, Hungary, U.S. Department of 
\griculture Tech. Bull. 160, 1930, p. 7, 11, 12 
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Austria, Czechoslovakia, and other 
countries in northwest Europe. In 
competing with countries to the 
southeast, Hungary has the advan 
tage of agricultural 
production, because her agricultural 


lower cost of 
methods are more progressive and 
yields per acre average higher." 


Rumania 


The amount of cultivated land in 
the 
present-day boundaries has remained 
remarkably constant for 
but wheat acreage there is less than 
before the war. The average acre- 
age for 1909-1910 to 1913-1914 was 
about 9,500,006 1930 
1931 it After 
the war the yield declined, then in 
creased again, and in 1930 1931 it 
was 17.3 bushels an acre, as com 
pared with 16.7 bushels in 1909-1910 
to 1913-1914. ‘The crop for 1930 
1931 was 130,770,000 bushels, and 
for 1909-1910 to 1913-1914 averaged 
158,670,000 bushels (Yearbook of 
Agriculture, 1931, U.S. Department 
of Agriculture, p. 590). 


area covered by Rumania of 


centuries, 


) acres, and in 
was 7,550,000 acres. 


Wheat production has at no time 
equaled that before the World War. 
Most of the land 
holdings and is 
efficiently 


now 1s in small 


not cultivated as 
scientifically as— it 
Little 
tion is paid to seed selection, and 


hand 


and 
was in large estates. atten 


methods are used, 


the 


including 


broadcasting seed instead of 
drilling. 
Another 


smaller wheat crop is the fact that 


clement tending to a 


peasants, when unrestricted in crop 


selection, have planted whatever 


crops they chose, instead of putting 
many acres into wheat. 


' Michael, Louis (, lyricultural Survey of 
europe, Hungar U.S. Dept. of Agriculture 
Tech. Bull. No. 160, 1930, pp. 3, 7, 10-25 
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hold 


less 


In Bessarabia, with small 


ings the yield was 4 bushels 
per acre than when the land was in 
large estates, and in Old Rumania, 
it averaged 2.4 bushels less.” 
the Rumanian 
important 
\merican grain in European markets, 
and Rumania exported 35 per cent of 
its crop of 159,000,000 bushels. In 
1928-1929, the today, 


with twice the area of plowed land 


Before war wheat 


was an competitor of 


Rumania of 


as compared with Old Rumania, and 
more than twice the total area, pro 
duced wheat, the crop being 
about 100,000,000 bushels, and ex 
ported only about 1,600,000 bushels 
(Yearbook of Agriculture, 1931, U.S. 
Dept. of Agr., pp. 590, 599). 
Rumania is endowed with physical 


less 


resources of area, soil, climate, and 
location with reference to transporta 
tion and markets favoring a larger 
wheat crop. 

The rainfall is 
inches and ts well distributed through 
out the the 
harvest time is dry and = sunshiny. 


annual about 25 


growing season, and 
Droughts sometimes occur, cutting 
down the crop. ‘There is much level, 
fertile land, 


seeded to field crops are about twice 


and the areas that can be 
as the areas that formerly 
the 
crops of Old Rumania. 


as vreatl 


produced yreat) export wheat 
In this con 
nection it must be remembered that 
Rumania now possesses wheat land 
formerly belonging to and tilled by 
Bulgaria, Russia, and Austria-Hun 
vary. 

Rumanian wheat lands are acces 
sible to the Black Sea by a short rail 


or water haul, and thence by sea to 


markets of northwest leurope. Like 
wise, grain or flour may be shipped 
Michael, Louis (, lyricultural Survey of 


Danube Basin, Part 2, VV. S. Ve 
Agriculture Tech, Bull. 126, pp. 31 


/ uro pe, Lhe 


partment ol 
42 
0? 
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up the Danube, though the new po 
litical boundaries and tariffs largely 
obstruct this movement which had 
become well established before the 
World War. 

However, it is probable that the 
general trend in agriculture in Greater 
Rumania will be away from large 
scale cereal production, and produc 
tion of wheat for export. ‘The larger 
number of livestock being raised on 
farms will tend to absorb cereals for 
feed, and the larger consumption of 
wheat as well as meat in Rumania 
since the war will contribute to a 
smaller surplus of wheat for export. 


Vu goslavia 


Yugoslavia is a country of moun 
tains which come down to the sea 
along the Adriatic coast, and which 
are bordered on the northeast by the 
fertile valley plains of the Danube 
and ‘Tisza rivers. ‘The important 
valleys of the Morava, Drava, and 
Sava rivers are tributary to the broad 
Danube-VTisza lowland, which in for 
mer times was embraced within the 
areas of Croatia, Slavonia, and Voi 
vodina. ‘These lowlands comprise 
about one-third the area of the 
country. 

from the mountain area the War 
dar Valley leads southward, through 
what was Old Serbia, and continues 
on through Gsreck territory to Salon 


ikki Besicl these larger valleys 
which connect with areas outside the 
mountains, there are within the 
mountains many small, relatively 


isolated valleys, especially in Bosnia 
and Montenegro. “The rainfall with 
in the mountainous sections ts higher 
and more regular than on the low 
lands. Communication from place 
to place within the highlands ts fre 
quently ditheult Lhese geographi 


conditions influence agriculture — as, 


in fact, all human activities within 
the Kingdom of Yugoslavia. 

rhe result has been that, in gen 
eral, commercial agriculture is prac 
ticed on the lowlands of the north 
east, where the surplus wheat crop is 
produced, and people of the highlands 
are engaged principally in subsistence 
agriculture. 

During the war the highlands of 
northwestern Yugoslavia were cut oft 
from their usual source of wheat 
supply, so raised the cereal to pro 
vide for local consumption. This 
has been continued and accounts, in 
large measure, for the increased pro 
duction in Yugoslavia. Throughout 
the rest of the highlands wheat is 
raised for local food and feed. 

Yugoslavia is approximately the 
same in area as the state of Oregon, 
or of Alabama and Mississippi com 
bined. The broad valley lowlands 
in the northeast were before the war 
divided for the most part into large 
estates. After the land reform fol 
lowing the war these were leased to 
peasant cultivators, who continued 
the same agricultural practices as 
they had employed before when 
working for the landed nobles. 

Conditions of climate, soil, and 
topography in the northeastern sur 
plus-producing areas are similar to 
those in adjacent Hlungary and Ru 
mania. ‘The soil is fertile, topogra 
phy relatively level, and tempera 
tures similar to those in Hungary, 
or about the same as in Lancaster, 
Pennsylvania. Precipitation is, how 
ever, much less than in eastern 
Pennsylvania, and comparable with 
that in portions of Nebraska, averag 


3 inches annually. Pre 


ine about 
cipitation differs in) amount from 
season to season, and droughts oc 
castionally OCCUF, 


\creage, production, and yield of 
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kiGurRE 7..-A West Australia wheat landscape 
The Mid-Pacific, May, 1930.) 


wheat have increased materially in 
Yugoslavia during the last ten years; 
production was largest for the years 
1928-1929 while the following two 
years, 1929-1930 and 1930-1931, 
have shown asmaller crop (89,000,000 
bushels for the latter period) on an 
increased acreage, partly the result of 
adverse ‘There 
was an unusually high yield, 22.1 
bushels per acre, during the peak 
year of production. For the next 
two years the yields were 17.9 and 
16.6 acre. All 
yields are higher than the average for 
1909-1910 to 1913-1914. In 1930 
1931, 5,357,000 acres were in wheat, 
3,982, 000 acres 
from 1909-1910 to 
(Yearbook of 


weather conditions. 


bushels per these 


as compared with 
in the period 
1913-1914 Agriculture, 
1931, U.S. Department of Agricul- 
ture, p. 590). 

Coincident with larger production, 
exports have increased, much going 
via the Danube and some south to 
Saloniki and 


europe. 


thence to northwest 


The Yugoslav area producing sur 


Camels sometimes help till the soil. 


(Courtesy of 


plus wheat is favorably situated for 
domestic and export shipments, and 
this doubtless will aid in gradually 
increasing wheat production. 
Agriculture is yet largely of the 
hand-cultivation type. Owing to the 
small holdings, agricultural 
machinery will not be adopted rap- 
idly. 


size of 


However, seed selection, fer 
tilization, scientific rotation of fallow 
and crop, and similar modern agri 
cultural practices may increase wheat 
production in Yugoslavia, and con- 
sequently its 
though 


surplus for export; 
raising of live 
stock is on the increase, as is wheat 
consumption. 


here, also, 


Bulgaria 
The potential wheat-producing 
areas in Bulgaria are 
smaller than before the 


somewhat 
boundaries 
of the country were changed. In 
exchange for some of the rich land of 
northeastern Bulgaria in the Dob 
rudja producing surplus wheat, 
mountainous country was obtained 


in what is now southern Bulgaria, 
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formerly the tobacco-raising land of 
Turkey. 

The wheat lands of present-day 
Bulgaria are in the northern part, 
along the Danube; in the lowlands of 
the Maritsa, Kamé¢iya, and other 
rivers, and on the plateau in the vi 
cinity of Sofia. 

The area producing surplus wheat 
is that along the Danube, facing 
Rumanian wheat lands on the op- 
posite shore. It is a fertile plain 
with deep, dark soil, something more 
than 16,000 square miles in extent. 
(Geographically, it is part of the Ru- 
manian and Russian wheat belt, and 
has the same climatic characteristics. 
Rainfall is about 25 inches annually, 
coming during the growing season, 
while the harvest period is compara 
tively dry and generally has plenty 
of sunshine. As in other sections of 
the same region, rainfall here varies 
from year to year, and droughts are 
likely to occur. 

The land reform following the 
World War did not affect production 
in Bulgaria as much as in Rumania. 
There existed no great landed aris- 
tocracy in Bulgaria as in Rumania 
and Hungary; instead, the bulk of 
the land was in small _ holdings. 
Nearly 7,000,000 of the total 8,700, 
QOO acres cultivated in 1908, were in 
holdings ranging in size from 5 to 49 
acres, and nearly 500,000 acres were 
divided into plots of than 5 
More than 800,000 
proprietors of land, 95 per cent of the 
total number, owned these holdings 
of less than 50 acres. The land re- 
1921 designated 74 acres 
as an average limit to the area of 
plowland holdings, provided the land 
was worked by the proprietor him 
self and his family. 


less 
acres in extent. 


forms ot 


Cereal production in Bulgaria is 
the outgrowth of peasant agriculture 


and the cultivation of small holdings. 
Hand labor and the single-blade, one- 
man, and 
plows are used in cultivating the 
fields. Wheat is broadcast, and the 
grain is reaped and threshed by hand. 
Machine agriculture is practised but 
little. 
Cereals 


one-horse or two-horse 


constitute the principal 
crop in Bulgaria, and occupy more 
than one-half the plow land. About 
half the cereal acreage is in wheat. 
Since the war this has expanded 
steadily, until in 1930-1931 it 
amounted to 2,958,000 and 
exceeded the pre-war average for the 
same territory. Yield also has in- 
creased steadily, and in 1930-1931 
averaged about 20 bushels an acre. 


acres 


Production has done the same, and 
in 1930-1931 amounted to nearly 
61,000,000 bushels (Yearbook of 
Agriculture, 1931, U. S. Dept. of 
\griculture, p. 590). 

In spite of this steadily expanding 
production, wheat exports have de- 
clined, as compared both with those 
before the war and with those during 
the years immediately following the 
war. The population is increasing 
and probably will continue to in- 
crease, and will thus consume more 
of the domestic product for food. 
In addition, there is evidence that 
per capita wheat consumption is in- 
creasing. Furthermore, wheat now 
occupies the best land in the country, 
and there is relatively small oppor- 
tunity for expansion in acreage. 
There is a tendency also to raise 
more livestock and to use more wheat 
for feed. Consequently, the outlook 
is for a declining rather than an ex 
panding wheat export from Bulgaria. 


CHINA 


This discussion will relate to that 
portion of China sometimes known 
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as China Proper, which includes the 
administrative districts established 
in Inner Mongolia, and Manchuria, 
but excludes Tibet, Sinkiang (Chi- 
nese Turkestan), and Outer Mon- 
golia. 

For the most part it is a country 
of mountains and hills, among which 
are some comparatively level areas, 
such as the valleys of Shansi and 
Shensi, the Red Basin, and _ the 
Yunnan plateau. The north China 
plain or Great Plain, and the Yangtze 
Valley and delta comprise the most 
extensive lowland regions, which are, 
however, proportionately but a small 
part of all China. ‘Topographic con- 
ditions thus restrict cultivable land 
and compel utilization in some places, 
such as the Red Basin and parts of 
south China of hillsides, which would 
be left uncropped in regions of less 
severe population pressure. 

Except in Manchuria the country 
is densely populated, probably more 
than 400,000,000 people, or three 
times as many as in the United States, 
occupying an two-thirds as 
large as this country. Agriculture 
is intensive and farm holdings are 


area 


small. The average size in 13 locali- 
ties in north and east’ central 
China is 2.52 hectares," or 5.2 
acres. 


No census is available affording 
authoritative figures for the amount 
of land in farms, the not in 
farms, and the area of uncropped 
arable land. Various estimates have 
been made, but they are for the most 
part unsatisfactory, so judgment 
must be upon field studies 
made by such men as Paul O. Nyhus 
and J. Lossing Buck. 

The American Agri- 
cultural Commissioner, traveled ex- 


area 


based 


former, as 


148 Buck, | 
1930, p. 35 


Chinese Farm Econon 


LLossing 
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tensively in China, observing land 
utilization and farm practice, and it 
is his judgment that there is little 
uncropped arable land outside of 
Manchuria. In some there 
are slopes and plateaus which the 
(hinese say are too poor to cultivate. 


areas 


Soil surveys have not been made; 
therefore the real quality of the soil 
is not known. ‘The possibility of 
planting, perhaps under a somewhat 
different farm system, is uncertain. 
Throughout China, from Mongolia 
to Yunnan, in many every 
possibility is utilized to wrest from 
the land, under adverse physical con- 
ditions, even a meager food supply, 
so that in all probability population 
pressure and attendant conditions of 
incredibly meager standards of living 
and have quite com- 
pletely taken up the land capable of 
yielding a food supply. 

Although wheat might be grown 
in practically all parts of China ex- 
cept along the humid southeast coast, 
it is an important crop only in the 
northern part of the country. It is 
estimated that China produces for 
local consumption about 800,000,000 


areas 


low wages 


bushels of wheat annually. — In some 
places this is winter wheat, followed 
by summer millet, 
kaoliang, or buckwheat, or it may be 


crops such as 
succeeded by summer fallow. 

The Chinese farm, small and in- 
tensively cultivated, depends pri- 
marily upon hand labor, though the 
short-bladed plow which breaks up 
the ground preparatory to planting 
may be drawn by a mule, a donkey, 
or a Mongolian pony. 

Uncertain or almost insufficient 
rainfall characterizes a large part of 
the wheat-growing area in China, as 
indeed of all China except the humid 
southeast coast. The following sta- 


tistics for highest and lowest rain- 
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fall in July are an illustration of 
this :* 


f Years Hight Lowest 
R rd I nche (Inches) 
Harbir 3 14.27 2.41 
Peiping 4 32.48 1.92 
Hankow +5 20.98 0.22 
* Etude sur la Plu n China (1873-1925) par le P. | 
Gherzi, S. J., I1® Partie, Shanghai, 1929, pp. 29, 115, 139 


The region of Shansi, Shensi, Honan, 
Hupeh, and Kansu has for genera- 
tions been subject to famine. Rain- 
fall here averages less than 20 inches 
a year, but is uncertain in amount 
and in seasonal distribution, though 
the maximum is usually in July and 
August. 
ginally dry, and no doubt in a coun- 
try where population pressure was 


Obviously this area is mar- 


less severe would not be cultivated 
SO extensively or peopled SO densely. 
Throughout this area precipitation 
varies greatly from place to place in 
the same year, and from year to year 
for the same season. Under existing 
conditions of transportation this re- 
gion, like many others in China, must 
be self-sufficing, and is compelled to 
rely upon the local food supply. 
Much has been written about 
possible extension of cultivated land 
in Inner Mongolia, but the limited 
and uncertain rainfall, comparatively 
short growing season, and drying 
winds would seem to favor grazing 
rather than cultivated agriculture. 
Manchuria is probably the only 
region in China where large areas of 
uncultivated land may be found, and 
these are largely in the northern part. 
It was estimated by the South Man- 
churian Railway that there were, in 
1929. 32.516.000 acres of cropped 
land in Manchuria. Of this, 3,207,- 
OOO acres were in wheat with a yield 
of 14.9 bushels per acre.'' The un- 


F '*Nyhus, Paul O.: Cropping Systems and 
Regional Agriculture in China, p. 31, 34 (Mimeo 
graphed report). 


cropped arable land is believed to be 
about double the present cropped 
area, or about 60,000,000 to 70,000,- 
OOO acres. Should the same ratio 
between wheat and other crops be 
maintained on this new land as on 
that in cultivation, there would be 
6.000.000 to 7.000.000 acres in wheat. 
With the present yield this would 
give a crop of 91,000,000 to 109,000,- 
QOO bushels. 

Whether this acreage would be in 
wheat is a question. Manchurian 
climate is particularly suited to soy 
beans and other crops from which 
vegetable oil is produced, and the 
abundant man power supplies hand 
labor needed for their cultivation. 
If these crops are more profitable 
than wheat, the farmer in Manchuria 
may grow them and import wheat. 

Wheat farming in Manchuria is, 
with only a few exceptions, on small- 
scale holdings, averaging from 2'% to 
12 acres. Horse power is supplied 
by the Mongolian ponies, but simple 
equipment and hand labor are the 
rule. Some harvesters and tractors 
have been purchased by railroads and 
large land owners, but practically 
all the agricultural implements sold 
in China are small, such as the single- 
blade, one-man, one or two animal 
plow. In all Manchuria there are to- 
day probably not more than 200 trac- 
tors, according to A. Bland Calder, 
American Commercial Attache at 
Shanghai. 

Granting that the Manchurian 
wheat crop may be increased, it is by 
no means certain that it would be 
exported. Eventually roads and rail- 
roads will be extended in China, so 
that the Manchurian surplus may be 
shipped elsewhere within the coun- 
try, and wheat-consuming regions of 
deficient food supply or crop failure 
may absorb the crop. Today lack of 








184 E-CONOMI 


means of transportation and com- 
munication prevents this, and mil- 
lions may be starving as near as 700 
miles from Manchuria, when surplus 
food supplies such as wheat, beans, 
or kaoliang are lying along the rail- 
roads of Manchuria and at the ports, 
virtually unsalable from world de- 
pression or other causes. 

Thus, on the whole, the weight of 
evidence would seem at present to be 
against China’s becoming an impor- 
tant exporter of wheat. 


BRITISH INDIA 

India is primarily a producer and 
consumer, rather than an exporter of 
wheat. In recent years population 
has expanded along with increasing 
wheat production. The average 
wheat crop in India ten years ago 
amounted to 352,000,000 bushels, 
and in 1930 it was 387,000,000 bush- 
els, but exports were respectively 
51,000,000 and 4,957,000 bushels 
(Yearbook of Agriculture, 1931, U.S. 
Department of Agriculture, pp. 591, 
599). In 1921 the population was 
about 319,000,000, and by 1931. it 
was 352,000,000 (U. S. Commerce 
Yearbook, 1931, Vol. II, p. 519). 

Wheat is grown in arid north 
western India from Bombay Province 
northward by irrigation, and as a 
dry-season crop in the middle Ganges 
Valley in the Central Provinces, and 
in Berar. Rainfall and humidity 
are too high to permit wheat produ 
tion in the lower Ganges Valley, in 
sSurmah, and on the rainy southern 
coasts. 

In the United Provinces and the 
Punjab in 1928-1929 there were more 
than 17,000,000 acres sown to wheat, 
or about 70 per cent of the wheat 
acreage for all India, and more than 
half of this was grown under irriga 


tion. Here, also, has been the prin 
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cipal expansion in wheat acreage for 
India." 

The government has already con- 
structed irrigation works in 
these provinces and plans for material 
extension of the irrigated areas. 
The Sutlej Valley project in’ the 
Punjab is planned to bring perennial 
irrigation to 2,000,000 acres, and the 
Lloyd Sukkur barrage, across the 
Indus below Sukkur, is expected to 
irrigate annually more than 5,000,000 
acres in the Sind, and is the greatest 
work of its kind in the world. Other 
projects are contemplated which may 
provide irrigation for nearly 7,000,- 
QOO acres. Many 
believed to be capable of irrigation, 
either through control of stream flow 


large 


more acres are 


or other methods of obtaining water. 
Opportunities for large expansion in 
irrigated acreage are confined prin- 
cipally to the Punjab and the Sind. 

Small farms, averaging about 16 
acres each, will continue to be the 
rule on the new irrigation projects, 
and only in exceptional cases, where 
several members of the family are 
cultivating them, will 
large as 24 


they be as 
acres. Consequently, 
there will be individual small-scale 
agriculture, the single plow and 
hand labor, on both the new irriga- 
tion projects and the older cropped 
lands. 

Irrigation will change production 
in parts of northwestern India from 
a precarious crop reaped once every 
few years to a sure crop each year. 
Thus regular and scientific cultiva- 
tion, including use of fertilizers, can 
replace former haphazard methods 
growing out of the uncertainty of the 
Kields will be with 
crops and brown with harvests each 
year; in fact, the landscape itself will 


crop. green 


' Agricultural Statistics of India, 1928-1929, 
Vol. I, Calcutta, 1931, pp. 5, 6. 


enero 
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be different, with cultivated fields in 
place of brown deserts. 

In the six provinces of Bombay, 
United Provinces, Punjab, Bihar and 
Orissa, Central Provinces and Berar, 
and Northwest Frontier Province 
in 1928-1929 there were 24,654,000 
acres of the total 24,925,000 acres of 
wheat in India. Essentially all the 
uncropped area of the country physi- 
cally capable of wheat production is 
in the same provinces, where wheat 
represents about 10 per cent of the 
228,000,000 acres sown. 


Yields in India have averaged 
about 10 bushels an acre and, at this 
rate, $5,000,000 more bushels of 
wheat might be raised. Even though 
population should cease to keep pace 
with expansion in wheat acreage, 
probably a larger per capita con- 
sumption would absorb any addi- 
tional crops. ‘There is more likeli- 
hood that India may import wheat 
in the future than that it will be a 
large-scale exporter; although it may, 
in seasons of high price for wheat and 
small crops elsewhere, put consider- 





Ficgtre &—An American tractor on wheat land in Wimmera, Australia 


The current fallow and cultivable 
waste other than fallow in the same 
provinces for the same year amounted 
to nearly 85,000,000 acres, and prob 
ably represent fairly well the area of 
uncultivated arable land. If all this 
land were cultivated and 10 per cent 
were in wheat, it would amount to 
8,500,000 acres, some of which would, 
in the regular rotation, be in fallow. 
Should the ratio of wheat fallow to 
acres in wheat be the same as the 
1928-1929 ratio of current fallow 
to net sown acreage, or 18 per cent 
of it, there would be about 6,900,000 
acres in wheat. However, it would 
not be export wheat acreage, as such." 


Figures for net sown acreage, current fallow, 
cultivable waste other than fallow, and wheat 


able amounts of this grain onto the 
market, just as it has done in the 
past. 


AUSTRALIA 


Wheat in Australia in 1910 and in 
1920 covered little more than 6,000,- 
OOO acres.” In 1930-1931 the area in 
wheat was more than 18,000,000 
acres, on which was produced a 
crop of 215,000,000 bushels ( Year- 
book of Agriculture, 1931, U.S. 
Dept. of Agriculture, p. 591). When 
the Far East was cut off from its 
supplies of American wheat during 
the World War, Australian acreage 
acreage are taken from Agricultural Statistics of 
India, 1928-1929, Vol, 1, London, 1931, pp. 4, 5, 6 


‘Official Yearbook of the Commonwealth of 
Australia, No, 23, 1930, p. 477. 
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was expanded to provide grain for 
Japan and China. These countries 
have continued to import wheat from 
Australia as well as from Canada 
and the United States. 

In recent years the largest increase 
in acreage has been in Western 
Australia, where low incomes from 
the sheep industry have favored a 
shift to wheat raising. However, 
the principal area of potential wheat 
land is in the eastern part of the 
continent, north and west of the 
present area of largest production, 
where climatic conditions are some- 
what comparable to those in Texas 
and Oklahoma. At present the prin- 
cipal wheat acreage is in New South 
Wales. 

Potential wheat land in Australia 
lies in semi-arid or sub-humid grass- 
land areas, which, in most cases, 
have been pastured. These poten- 
tial areas extend along the plains 
west of the mountains from Queens- 
land southward, across Victoria to 
the ocean through a region of Medi- 
terranean climate, and finally play 
out west of Spencer Gulf. Similar 
climatic conditions prevail in south- 
western Australia in the vicinity of 
Perth, where, as in southern Califor- 
nia, there is a transition zone inland 
to the desert. Thus the potential 
wheat lands of Australia lie in a 
great semi-arid crescent, broken only 
in the south where the desert meets 
the sea. 

The Commonwealth Meteorologist 
has estimated that about 310,000,000 
acres have a climate suitable for 
growing wheat.'® From this must 
be eliminated mountainous or rough 
land not adapted to cultivation, the 
exact area of which is not known. 


18 Taylor, Griffith: Agricultural Regions of 
Australia, Econ. Geog., 1930 (July), Vol. VI, p. 
Ze3, 


Much of this arid margin is in or 
comparatively near the mountains, 
so possibly about one-third of it, or 
100,000,000 acres, is level enough 
for cultivation. In 1930-1931, about 
18,000,000 acres were in wheat ( Year- 
book of Agriculture, 1931, WU. S. 
Dept. of Agriculture, p. 591), which 
subtracted from the total would leave 
about 80,000,000 acres of uncropped 
potential wheat land, not all of which 
would be export wheat land. 

Wheat, the most important crop 
in Australia, in 1928-1929 occupied 
70 per cent of the crop land.'® Prob- 
ably the proportion of land in wheat 
may decrease somewhat with the 
growth of population, but, owing to 
the relatively limited area in Aus- 
tralia adapted to a somewhat dense 
population, the proportion of land 
in wheat may always be large, pos- 
sibly about 50 per cent. There thus 
might be 40,000,000 acres of un- 
cropped export wheat land, prac- 
tically all of which is sub-humid or 
semi-arid, where fallow rotation is 
essential. Thus the actual potential 
area in export wheat in any one 
season might be about 20,000,000 
acres. 

The average yields of wheat per 
acre for Australia as a whole during 
the ten years 1919-1929 was 12.2 
bushels;'® because the uncropped 
land is of a marginal character both 
as to soil and climate, future yields 
may be less. If the yields were 10 
bushels an acre, the uncropped land 
would produce 400,000,000 bushels. 

These potential wheat areas are 
located favorably in relation to tide- 
water—few parts, if any, being more 
than 100 miles from an ocean port, 
and much of it nearer. Its location 
with reference to shipping routes to 


\9 Official Yearbook of the Commonwealth of 
Australia, No. 23, 1930, pp. 476, 478. 
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wheat-consuming regions, however, 
is not so advantageous. The dis- 
tance from Adelaide to Liverpool is 
12,449 miles via Suez and 13,672 
miles around the Cape of Good Hope; 
to Shanghai it is 6,600 miles, and to 
Yokohama nearly 6,300 miles. 

Today more than half the Aus- 
tralian wheat exports of 82,000,000 
bushels are divided about equally 
between the United Kingdom and 
British India. Of the other portion, 
Japan and Italy each take about 
6,000,000 bushels, and China nearly 
3,000,000 bushels.’ Of these China, 
Japan, and Italy may increase their 
imports. 

The industrial population of Japan 
is using wheat in its diet. 
Within the last 30 years, per capita 
disappearance of wheat there has 
increased from 0.52 to 0.76 bushel, 
and the total disappearance of wheat 
within the country has advanced 
from 23,000,000 to more than 47,- 
000,000 bushels.*! A limited market 
for Australian wheat now exists in 
the Union of South Africa, also a 
wheat-raising country, and probably 
destined to be self-sufficing in wheat. 

A larger market Australian 
wheat may evolve in the densely 
peopled Netherland East Indies, 
which are nearer to Australia than to 
any other country with potentialities 
for producing large amounts of ex- 
port wheat. Already the islanders 
have evinced a tendency toward a 
wheat diet. In tropical countries 
as a whole, wheat consumption aver- 
aged 46,000,000 bushels annually for 
the period 1909-1913, and 66,000,000 
bushels for 1923-1927 At the 


more 


for 


Australia, Overseas Trade, 
1929, B.S. 

' The Wheat Outlook, 1930, U. S. Department 
of Agriculture Misc. Pub. No. 95, p. 13. 

22 The World Wheat Outlook, 1930, U.S. De- 


partment of Agriculture Misc. Pub. No. 95, p. 13. 


Bull. 26, 1928 
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same time, average per capita con- 
sumption advanced from 11.24 to 
12.67 pounds of flour, a 40 per cent 
increase in consumption, against one 
of 24 per cent in population.’ 

The domestic market in Australia 
will be circumscribed because the 
comparatively limited area of humid 
croppable land will tend to limit the 
growth of population, in so far as it 
is related to domestic food supply. 
The cropped land in 1928-1929 was 
only 1.1 per cent of the entire area 
of the country.’ 


AFRICA 


The principal wheat-producing 
countries in Africa are in the north 
and the south. In Algeria, Tunisia, 
and Morocco wheat is a sub-humid 
crop, and in the Nile Valley of Egypt 
all of it is grown under irrigation. 
That of the Union of South Africa 
and southern raised 
under humid conditions. Unirri- 
gated wheat covers about 10,000,000 
acres or 15,625 square miles, 80 per 
cent of which is in northern Africa, 
while that under irrigation in Egypt 
amounts to approximately 1,600,000 
acres (Yearbook of Agriculture, 1931, 
U.S. Dept. of Agriculture, p. 591). 
In addition, some wheat is grown in 
eastern Africa. 

There probably is potential un- 
cultivated wheat area both in the 
northern and in the southern part of 
the continent between the present 
wheat lands and the desert, but, 
judging from meager soil, climatic, 
and topographic data, potentialities 
for wheat growing exist over wide 
expanses between the northern and 


Rhodesia is 


Growth of Wheat Consumption in 
Countries, Wheat studies of the Food 
Institute, Stanford University, 1930, 
No. j B p. 348. 

4 Official Yearbook of the 
Australia, No. 23, 1930, p. 474. 


Tro pical 
Research 


Vol. VI, 


Commonwealth of 
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southern deserts and humid tropical 
Africa, and also along the high east- 
ern tablelands of equatorial Africa. 

Recorded facts of climate, soil, and 
topography are, however, for scat- 
tered regions, and are very limited. 
Consequently only very general 
estimates can be made by_ utiliz- 
ing known facts and a few basic 
geographic principles. Topographic 
surveys are few and limited in extent. 
Soil surveys are even less numerous 
and less extensive, and climatic rec- 
ords are almost entirely for a short 
span of years, and for widely dis- 
tributed places. 

In addition to surveys and records 
for a few established centers, trav- 
elers and scientific expeditions have 
supplied some information. Of the 
latter, the observations made by 
H. L. Shantz on the Phelps-Stokes 
Expedition in 1925 are particularly 
valuable. He carefully observed and 
recorded the plant ecology of the 
region traversed. At the same time 
he collected soil sections which were 
brought back to the United States to 
be analyzed and studied by C. F. 
Marbut, Chief of the United States 
Soil Survey. Facts thus obtained 
were correlated with climate, 
and native vegetation, and a very 
general scheme of possible soil dis- 
tribution and land classification was 
worked out 


soil, 


on the basis of known 
principles of soil science, as is shown 
in Shantz and Marbut's “ Vegetation 
and Soils of Africa.”’ 

Because of the journeys in and 
writings about tropical and desert 
Africa, these aspects have been over- 
emphasized. In reality there is 
much which may be properly termed 
temperate and humid land, for if 
placed on the Americas Africa would 
extend from Norfolk, Virginia, to 
Buenos Aires; and it corresponds to 





the latitude between and 


Tokyo 

Sydney, Australia, in the Orient. 
Aridity covers the Sahara in the 

north, the Kalahari in the south, and 


the Somali coast in the east. Heavy 
rainfall comes to the Guinea Coast, 
Liberia, and the Gold Coast region; 
the heart of the Belgian Congo; and 
the Mozambique coast. Between 
these arid and humid regions are 
those of moderate precipitation, 
where warm temperatures prevail on 
the lowlands, and moderate tem- 
peratures on the highlands, as in 
Kast Africaand Rhodesia. ‘These are 
the possible potential wheat-growing 
areas. To some extent, wheat is 
now grown—in Kenya, Tanganyika, 
and Rhodesia. Here, in general, soil 
and climate suggest wheat possibili- 
ties, but the effect on wheat of the 
high temperatures in these regions 
between rainy Africa and the deserts 
is unknown. 

Irregularity in rainfall character- 
izes nearly all of Africa. Rainy and 
dry seasons alternate for most of the 
continent except on the deserts and 
the humid lowlands. Bordering the 
equatorial area are regions experienc- 
ing two rainy and two dry seasons 
annually, with drought conditions 
prevailing during the dry season. 
Along the northern coast and in the 
vicinity of Capetown rain 
during the winter or cool season, but 
most of southern Africa has a sum- 
mer maximum. 

Africa is, on the whole, a table- 
land surrounded by narrow coastal 
lowlands, except in French Equa- 
torial Africa and in Libya, where 
lowlands extend well into the con- 
tinent. With the exception of the 


comes 


lowlands just mentioned, the equa- 
torial portion of the continent lies at 
an elevation of 1,000 to 5,000 feet, or 
more, thus producing the rather tem- 


A RE 


—————— 


NEE 





EXPORT WHEAT PRODUCING REGIONS 189 


perate climate characteristic of trop- 
ical lowlands. 

Sufficient data do not exist to con- 
struct climate and soil maps of Af- 
rica, but from the scattering records 
maps showing probable trends of 
rainfall and soil belts have been pre- 
pared by Kincer and Marbut, re- 
spectively, while Shantz has worked 


FiGURE 9,.—-A Transvaal field. 


out similar maps for vegetation and 
land classification. 

This material appears to be the 
most pertinent to use as a basis for 
estimating the potential unused 
wheat area of Africa, though obvi- 
ously the figures thus arrived at are 
necessarily only suggestive, and sub- 
ject to revision as more information 
becomes available from future field 
surveys, and as temperature and rain- 
fall records accumulate for many 
places and for a long period of years. 
The estimates made are offered for 
consideration to stimulate construc- 





tive thought as to the agricultural 
possibilities of Africa, rather than to 
present facts founded on complete 
field data. 

On his Land Classification Map, 
Shantz has divided Africa into vari- 
ous areas according to their agricul- 
tural potentiality, and has shown 
for what types of utilization each area 





Courtesy of M. Edward, Johannesburg 


is suited, and the degrees of potential 
productivity within each type. 

‘“’To arrive at a conclusion as to the 
agricultural possibilities of an area it 
is necessary to know the character of 
its climate, its soils, and its natural 
vegetation. Natural vegetation pre- 
sents a complete adjustment of plants 
to their environment, while soils, 

closely reflect the climatic con- 
ditions under which they were 
Both thus afford a valuable 
guide to the range of production of a 
given region. The land classifica- 
tion map is therefore based on the 


formed. 
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vegetation map and the soil map. 
The soils are known only in very gen- 
eral terms, and the detailed portions 
of the land classification map are 
therefore based almost entirely on 
the vegetation map. Areas which 
coincide in outline on the vegetation 
map and the soil map were retained 
as units on the land classification 
map. Where the same type of vege- 
tation is shown to extend over sev- 
eral types of soil, such, for example, 
as residual and alluvial lands which 
differ in suitability for crop produc- 
tion, this difference was shown on 
the land classification map. Broad 
soil and plant types were recognized 
in so far as possible. The land clas- 
sification map is not merely the result 
of superimposing the soil and vegeta- 
tion maps. Many of the areas which 
would be segregated in this way have 
been reunited in order to reduce the 
number of classes and make the dis- 
tinctions of greater significance.’’ 

Shantz further makes a synopsis of 
characteristics of each type of land, 
which presents, among other facts, 
his judgment as to their agricultural 
possibilities. All areas for which he 
named wheat as a possible crop were 
measured by planimeter on the land 
classification map. 

Next a similar measurement was 
made for lands which Kincer mapped 
as receiving between 20 and 50 
inches of rainfall. It is believed that 
under temperature conditions exist- 
ing in Africa these probably would be 
respectively the lower and 
rainfall limits for wheat. 


upper 


Probably wheat could never be an 
important crop on either the outer 
humid or arid margins of land to 
which possible wheat production was 
therefore these 


assigned, margins 


% Shantz, H. L., and Marbut, C.F. 
and Soils of Africa, pp. 225-226 


Vegetation 


were eliminated and only the 20 to 
50 inch rainfall area used. This 
amounts, in Africa, to roughly 3,000,- 
OOO square miles. 

Within this region are rough, high, 
and rocky, and some swampy areas, 
the extent of which is unknown, but 
which, judging from general informa- 
tion, may comprise one-third or even 
one-half the area. Using the latter 
ratio would make the potential 
wheat-growing area 1,500,000 square 
miles, or 960,000,000 acres. Sub- 
tracting from this the humid wheat 
land now cultivated leaves about 
1,480,000 square miles, or 950,000,- 
OOO acres, uncropped and capable of 
producing wheat. 

So little is known of this land that 
the acreage capable of producing 
wheat of the type now largely de- 
manded in export trade cannot be 
estimated, so the African area has not 
been added to the others in the sum- 
mary table, presented in this paper. 

If and when cultivated, other 
crops, such as millet, vegetables, and 
cotton, doubtless will be planted on 
this land. ‘This is especially true in 
regions of relatively more dependable 
rainfall, favorable 
topography, such as the uplands of 
eastern Africa, in the Rhodesias, por- 
tions of the Union of South Africa, 
and areas bordering rainy central 
Africa. 

Should a sufficient local or export 


good soil, and 


demand arise, wheat also may ex- 
tend farther over the sub-humid or 
semi-arid lands of Algeria, Tunisia, 
and Morocco; those extending across 
the southern border of the Sahara; 
and areas skirting the Kalahari in 
the Union of South Africa. 

Because of the lack of definite 
information no estimates are being 
made of possible export area, crop, 
or yield in Africa. 
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ANE TRANSPORTATION 


John K. Rose 


ORE than one million miles 

of pipe line help to make 

United States great. The 
railroads of our country have less 
than one-fourth as much mileage as 
the pipe lines; moreover, pipes do 
almost as much transporting in terms 
of ton-miles as do the railroads. 
There is invested in the pipe line 
systems of the United States the 
nearly $10,000,- 
000,000, approximately one-fortieth 
of our total national wealth. 


enormous sum. of 


PAB 
COMPARISON OF MAJOR FORM 
All figure 
Form of 
Transportation 
k 
Mot 
Pipe | 
Electric r \ 
Nirplar 
Inland w 


The present study is an attempt to 
make available such information as 
will result in pipe lines receiving 
increased attention at the hands of 
those interested in transportation. 

The above table is a summary 
of transportation in the United 
States, showing at the same time the 
important 


lines. 


place occupied by pipe 


rAB 


WATER Pree LINES IN 
All figure are 


Valuation Primary 


Original ¢ Distribution Vain 
Vile 
$1,040,000, 000° Citic of 100,000 or more 65,000 


434,000,000 Cities of 2,500 te 
150,000,000 Los Angele 
300,000,000 New York City 


» 100,000 »7 OOO 


Citic of 4,000,000 non-urbatr 


popul rough estimate 
Movement ¢ 


factories of citte rough estimate 


f water in building 


Total 127,000 


three chief 
Information concerning city 
water mains, sewers, and gas mains 


This study rests on 


bases. 


has been sought by the questionnaire 


route. The received have 
been used as the basis for computa- 
tions. Another part of the founda- 


tion upon which the present article 


replies 


rests is the rather specialized dis- 
cussions found sparingly in the vari- 
ous oil and gas journals besides a 
brief mention in a few recent books. 
The third is a knowledge of general 


Le t 
OF AMERICAN TRANSPORTATION 
ipproximat¢ 
Length of Ton-Mile Valuation of 
System (Mile Per Year System 
150,000 500,000,000 000 $20,000,000 000 
600,000 $4,000,000 000 12,000,000 ,000 
1,100,000 400,000,000 O00 10,000,000 000 
10,000 11,000,000,000 5 000,000 000 
$4,000 $3,000 000 '00,000 000 
1,000 11,000,000 000 1,000,000 000 


geographic principles and facts which 
has been applied to pipe line trans- 
portation. 


LENGTH AND VALUE OF AMERICAN 
Pire LINES, AND THE WorK THEY Do 

Water Pipe Lines. 
received recently to a questionnaire 
from thirty-two cities of over 100,000 
population situated in nineteen well- 


Replies were 


LE 
rHE UNITED STATES 
appre Ximate 


Secondary Total Load per Distance Ton-Miles 
Main Mile Day in Average Per Year 
Vile Gallon 
17.000 112.000 4,866,000,000 15 107,000,000,000 
42,000 99,000 2,825,000,000 5 1,500,000,000 

185,000,000 4 67,500,000 ,000 

928,500,000 43 15,000,000 ,000 

103 97 000,000 000 

'0,000,000,000 

30,000,000,000 

89,000 211,000 — 8,804,500,000 358,000,000,000 
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FIGURE 1.—-Level glacial plains like these represent the most favorable and cheapest conditions for 
laying pipe line. (Courtesy of The Buckeye Traction Ditcher Co 


distributed states and the District of | drained with an average of two miles 
Columbia. From the information of drain per square mile, there would 
obtained, Table 2 has been computed. be a total of 200,000 miles of tile 
Sewers. Thirty-three well-distrib- drain for the corn belt alone. At an 
uted cities of over 100,000 popula- estimated value of $500 per mile, this 
tion replied to the questionnaire on corn belt drain tile would be valued 
sewers. Table 3 is based on the data at $100,000,000. 
obtained from the questionnaire. City Gas Mains.—Replies were 
Drain Tile.—Some of the Corn received concerning their gas pipe 
Belt area of Illinois has as many lines from fifteen cities in twelve 
as sixteen miles of tile drain per States. ‘hose answering largely rep- 


rABLE 3 
SEWERS IN THE UNITED STATI 
All figures are approximate 
Vain Secondary Total Load, Distance Ton-Miule Valuation 
Location Sewers, Sewers, Mile Gallon {verage Per Year Original Cost 
Mile Mile per Da Mile 
Cities of 100,000 61,000 57,000 ° 118,000 3,.444,000,000 4 19 810,000 000 $1,544%,000,000 
Cities of 2,500 to 100,000 55,000 52,000 107,000 1,030,000 000 5 & 520,000,000 929 000 000 
Drain tile estimated for Corn B 
alone 100,000 100,000,000 
Total 116,000) 109,000 425,000 4,.%74,000,000 3%. 430.000.0000 $2,577,000,000 


square mile. The corn belt of the resent cities which did not reply in 
United States containsapproximately respect to water mains and sewers. 
235,000 square miles of land, of Computations based on the fifteen 
which about 140,000 square miles cities check fairly well at various 
were in crop in 1925. If 100,000 points with other partial sources of 
square miles of this land were tile information on the subject (Table 4) 


TABLE 4 


City GAS MAINS IN THE UNITED STAT! 
All figures are approximate 
Primary Secondary Total Load Distance Valuation 
Location Main Main Mile per Day Lverage Original Cost) 
Miles Mile Cubic Feet 
Cities of 100,000 % 3, 000 %1,000 164,000 1,210,000,000 $723,810,000 
Cities of 2,500 to 100,000 75,000 73,000 148,000 544,000,000 3 444,000,000 


TOA). csccccsoves . 158,000 154,000 312,000  1,754,000,000 $1,157,810,000 
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FIGURE 2 


perature changes and consequent breaks in the pipe line system 


The enormous volume of nearly a 
thousand billion cubic feet of vas is, 
however, so light that allowing an 
average of five miles for the distance 
transported, the ton-miles would re 
main billion. But be 
cause of the great value of the gas, 


below one 


the service of the pipe lines in 

transporting it is nevertheless highly 

significant. 
Natural Gas 


gas-distributing 


Lines. Besides the 


lines of cities just 
discussed, there are in the United 
States about 65,000 miles of natural 
gas trunk lines, approximately one- 
half in Pennsylvania, West Virginia, 
and Ohio; the remaining half is in or 
extends from mid-continental and 
California fields to markets even 
more remote. Until 1927, little was 
piped more than 300 miles, but now 
Chicago receives gas from ‘Texas 
wells nearly 1,000 miles distant. 
Natural gas production and con 
sumption has increased rapidly. 
The 1930 consumption was nearly 
two trillion 
approximately 80 per cent was con- 
sumed by industry and 20 per cent by 


cubic feet of which 


The combination of mountains and desert of scuthern California results in rapid tem 
Courtesy of A. O. Smith Corp 


domestic users. ‘The total consump- 
tion value was nearly one-half billion 
dollars, and the investment in the 
industry, largely in’ transportation 
facilities, is approximately two_ bil- 
lion dollars. The chief 
states are Oklahoma, Texas, Cali- 
fornia, and Fully one- 
fifth of the total production enters 


producing 
louisiana. 
interstate movement of which the 


West Virginia to 
Ohio is still quite important. 


movement from 

Nearly four times as much natural 
gas as manufactured gas is consumed. 
Of the natural gas total, about 44 
per cent is used as fuel in the oil 
industry; manufacturing plants take 
about 20 per cent, carbon black 
plants over 10 per cent, and electric 
generation 5 per cent. At present 
the 20 per cent consumed domesti 
cally supplies at least part of the gas 
used by about five million consumers. 
Usually the natural gas is mixed with 
the leaner manufactured gas and 
distributed through the existing man- 
ufactured gas system of mains. 

Of all phases of pipe line activity, 
with the possible exception of gaso- 
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line transportation by pipe line, the 
transmission of natural gas to remote 
industrial and domestic consumers is 
undergoing the most rapid changes. 
Kor the part the 
especially those in the areas of newer 
development, 
inches in 


most gas lines, 


are large, even 26 


diameter. Pressures as 
high as 700 pounds to the square inch 
are used. Pumping stations costing 
as much as $1,000,000 each are in- 
stalled. A single project involving 
$100,000,000 expenditure is nearing 
completion. Within the single state 
of Mississippi, gas lines valued at 
$40,000,000 have 


structed during the last 


over been con- 


live years. 
The pipe line transportation of natu 


ral gas is a major development in the 
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$2,000, 000,000, or 
one-fifth of the total 
the American petroleum industry. 
Almost all of the petroleum produc 
tion of one 


at about 


nearly 
investment in 


over billion barrels a 
year is transported by pipe and some 
of it travels as much as 1,700 miles 
therein. Allowing that on the aver 
age it moves 300 miles in a pipe line, 
the ton-miles of transportation per 
formed yearly would be 
mately 31,000,000,000. 


Gasoline Lines. 


approxi 


The newest: pipe 
line activity is gasoline transporta 
tion. In the three ‘ the 
developments have been almost too 
The Sun Oil Com 
pany now refines at Philadelphia and 


last years 
rapid to follow. 


ships gasoline as far west as castern 


modern fuel economy of the nation. Ohio. The Great Lakes Gasoline 
rABLE 
MMA} PABLE FOR NATt GAS, PETROLEUM D GASOLINE I 
Figure ipproximat 
Type Vile I D ince Ton-Miule Valua , 
N\ itur: Zz line 65 000 00 000 O00 150 (,reat \ OOO O00 O00 
cubic teet WW 
Petroleum I 100.000 115.000.000 sO0) $1 000 000 O00 ? YOO OOO OOO 
Gasoline ling estimated O00 1) OOO.000 


Crude Oil Pipe Lines. 
for transporting crude oil increased 
from a length of four miles in 1865 
to 12,000 miles in 1914 
100,000 miles in 1930. 
to an eightfold increase in oil lines in 
the last 
creased in that period about 


Pipes used 


and 
In contrast 


over 


railroads de 
2 700 


sixteen years, 
miles. 

In general, these oil pipe lines are 
divided into trunk lines (usually 6 to 
12 inches in diameter), and gathering 
lines of smaller diameter. ‘These 
gathering lines operate by gravity or 
small and 


permanently placed. 


pumps are not usually 

The trunk lines operate by pump 
under hundred 
pounds to the square inch and are 


essentially 


pressure of several 


permanent in location. 


The valuation of the system is placed 


Pipe Line Company has a line which 
already carries gasoline from Barns 
dall, Oklahoma, to 
\lissouri. 


City, 
The line ts being extended 
to St. Louis, Des Moines, Chicago, 
The 


\jax line from the Cushing field 


ICansas 


Milwaukee, and Minneapolis. 
new 
of Oklahoma to the important refin 
ot. (Wood 
River, [Hlinois) is so constructed that 


Ing center Louis 


near 
one unit, or even the whole line, may 
be used for gasoline transportation. 
The Phillips Company plans a gaso 
line line from Borger, Texas, to St. 
Louis. The Standard Oil Company 
of New York plans a line from Provi 
Island, to Worcester, 

It would seem that 


dence, Rhode 
\lassachusetts. 
in a short time gasoline lines will lead 
into the interior from several of the 
(sulf \tlanti 


and ports, as well as 
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the Mid-Continental Field to 
the larger cities of the North Central 
States. 


from 


(;EOGRAPHIC FACTORS 
\FFECTING PIPE LINES 
The general geographic distribu 
tion of pipe lines; 
elects hills 
and streams; 


topography, the 


of anc 


vales, swamps 
vegetation and tectonic 
forces, all of these are important in 
fluences. ‘The soilenvironment plays 
a varied part. Usually soil is a be 
neficent blanket protecting the pipe 
against agencies of destruction such 
as Changes of temperature; but some 
times instead 


by 


protecting, it de 
Climate with 
its vagaries of temperature; drouth; 


ol 
stroys corrosion, 
and flood atlects profoundly the cis 
tribution, character, and life of pipe 
lines. The reciprocal effects between 
pipe line transportation is ever a 
menace, and the human geography of 
the country are already important, 
with certainty of increasing signifi 
Cance. 


GENERAI 


While a supply of oil or natural 
result 
conditions, 


DISTRIBUTION 


from 


vas favorable geologic 


geographic factors are 
\ wate! 


supply is, of course, directly depend 


important in exploitation. 


ent on the climatic factors which 
allow an accumulation of water, 
factors concerning not only the 
amount and kind of precipitation 
but also the amount of ‘‘run-olf.”’ 


to the 
precipitation factor but also the fae 


Sewerage is related not only 


tors which make possible the growth 
of modern cities. 

Usually the demand or market for 
materials transported by pipe line 
will be found in areas of dense popu 
How 


ever, not only density of population 


lation, especially if urbanized. 


I 
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but also the activities of the people 
determine the demand for water, oil, 
or Industrial 
pecially significant. 


gas. activity is es 
Petroleum, gas, 
and gasoline are largely used under 
conditions which make 
power machine civilization, a high 
standard of living, and a dense popu- 


lation. 


possible a 


The sewerage disposal areas 
are atlected by water bodies and pre- 
vailing winds. 

‘Thus water, gas, and sewer mains 
have a very wide distribution in our 
country, a distribution which corre- 
lates roughly with that of population. 
Perhaps three-fourths of the mileage 
of such mains are in the eastern half 
of the United States. Factors dis- 
turbing this correlation with popula 
tion are precipitation, temperature, 
and the somewhat indefinite, but none 
the less real, influences which allow 
differences in urbanization and 
dustrialization of the population. 

Compared with the rather equit- 
able distribution of mains of all types 
just the distribution of 
petroleum pipe lines is decidedly con 
centrated, being related to the im 
portant oil producing fields (Fig. 3). 


in- 


cdliscussed, 


In some of the productive areas, es 
pecially in the Mid-Continental area 
of Oklahoma and IXansas as well as in 
ol 
and 


smaller areas Louisiana, 
Pennsylvania, the 


concentration is intense, sometimes 


‘Texas, 
(California, 


more than a mile of line per square 
mile of In the Los Angeles 
where lines commonly follow 


areca. 
area, 
the publi roadsides, there are some- 
times twelve 
the producing 
areas, the lines, mostly of gathering 
line size, spread out in a tangled mat 
like the 
plant. 


as many as closely 


crowded lines. In 


widespreading roots of a 
from the maze, trunk lines 
lead to the Gulf Coast, the California 


Coast, or across ¢ ountry to the more 
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FIGURE 3 


general imagination 


densely populated areas about Lake 
Michigan and thence on eastward to 
the Atlantic. (Gathering lines rarely 
exist without trunk lines; but, as in 
Colorado and New Mexico, the prod- 
uct may either be refined locally or 


Je 
Le 


90 





A comparison of the natural gas producing areas and pipe line transmission with the 
petroleum producing areas and oil pipe line routes 


The extent of these pipe line systems surpasses 


shipped by tank car. The large pro- 
ducing states, as Texas, Oklahoma, 
and California rank far in the lead as 
regards mileage of line. ‘The distant 
end of the trunk line shows no such 
network as exists on the gathering 
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end. ‘The market end is a refinery 
which, until recently, has not dis- 
tributed its products by pipe. 

Gasoline pipe lines, though rapidly 
developing, as yet form only a frag- 
mentary system. Mainly they lead 
from refineries in the Mid-Conti- 
nental area to the larger cities of the 
Eastern Interior. Other and shorter 
lines lead from eastern ports into the 
hinterland. 

Although there are fewer miles of 
natural gas than of petroleum pipe 
line in the United States, the dis 
tribution is wider (Fig. 3). Long 
trunk lines appear not so commonly, 
and the network near the producing 
fields of Pennsylvania, West Virginia, 
Kansas, Oklahoma, Texas, Louisiana, 
and California is not so much an 
evidence of gathering lines as a net- 
work of market lines delivering the 
gas to industrial plants or for dis- 
tribution through city systems, per- 
haps after mixing with manufactured 
yas. 

(;as lines lead to towns, not around 
them as do petroleum lines, which 
lead only to the refinery. The blank 
areas in the gas line map, less con- 
spicuous but in much the same parts 
of the country as lack petroleum 
lines, are being reduced in size by the 
rapidly extending gas mains which 
are bringing to more and more com 
munities the great convenience of 
this superior fuel. 


POPOGRAPHY 


Pipe line materials flow up_ hill 
only at the cost of much applied 
pressure. Valleys, ridges, and stream 
crossings are evils to be avoided if 
possible; the most satisfactory topo 
graphic condition is represented by 
well-drained plains of gentle relief, 
upon which it is possible to follow 
drainage divides and use machinery 
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for most of the excavating. Hence, 
the pipe line route is selected with 
particular attention to topography, 
and of late an air survey of proposed 
routes has been used. 

Sharp valleys and ridges must be 
smoothed off somewhat to keep the 
pipe, especially if a high pressure gas 
pipe, from uncovering itself under the 


inertia of its pulsating load. Conse- 





FIGURE 4 


\ Dresser coupled gas line in the 
teep, rocky slopes of the Blue Ridge Mountains 
Courtesy of S. R. Dresser Co 


quently such country is avoided if 
An example of this avoid- 
ance of hilly areas, is afforded by the 


pr ssil le. 


Ozarks, around which go many pipe 
lines. Lines follow the Great Valley 
of California, but few cross the Coast 
Ranges to the Pacific Coast. 

Not only is the maintenance of the 
line more difficult because of steep 
slopes, but construction is greatly 
hindered. In ditching machinery is 
likely to be used with difficulty, if at 
all. For example, the Southern Line 
from Louisiana fields to Atlanta, 
Georgia, in crossing the state of 
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Mississippi through much 
country having five to ten rolls per 
mile—one ridge and one valley to the 
roll—and with about 75 feet differ- 
ence in elevation between valley and 
crest. These alone, though not rocky 
made necessary a 50 per cent greater 
construction cost than would have 
been required over a gently rolling 
area. Between North River and 
Pell City, Alabama, where there were 
six to eight rolls per mile with the 
valleys as much as 200 feet deep, the 
slopes sometimes as great as forty- 
five degrees, and considerable rock 
present, the ditching cost four times 
the so-called normal. 

Poorly drained 


passed 


land is also a 
disadvantage to construction and 
operation. Such areas are common 
on the Gulf Coast and to a lesser 
extent locally in river valleys and 
on glacial till plain. The greatest 
disadvantage comes in 
tion, for the area may be flooded 
most or all of the year but not 
deeply enough for barge construction. 
Ditching machinery of the ordinary 
type can scarcely be used and some- 
times even the steam shovel is nearly 
useless. 


construc- 


Oxen may be used to drag 
the pipe into position; sometimes 
even men do the work at greatly 
increased the Southern 
Gas Line a forty-mile swamp strip in 
western Alabama required about ten 
times the effort and time which would 
be required under ordinary condi- 
tions. In the swamps of Louisiana 
and the Yazoo Delta of Mississippi, 
many miles of large main are under 
water for months at a time during 


cost. On 


flood season. At such times the 
pulsating gas lifts the line except 
where ballasted with concrete, a 


rather expensive proposition. 
If a stream is subject to torrential 
flood or to rapid changes in its banks, 
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the problem of crossing is greatly 
increased. Most of the streams en- 
tering the lower Mississippi River 
from the west are more dangerous to 
crossing lines than the Mississippi 
River itself. The Atchafalaya River, 
which runs through alluvial deposits 
in central and southeastern Louisiana, 
is constantly slicing off sections of its 
banks. The first line across it in 
1910 was lost. New lines with much 
slack to allow for creep are used. 
The Standard Oil Company’s cross- 


UNDERWATER PIPE LINES ACROSS MISS 


SSIPP| RIVER SUNNY SIDE LANDING ARKANSAS 








FIGURE 5.—The profile of the under water pipe 
lines across the Mississippi River at Sunny Side 
landing, Arkansas, the vertical scale exaggerated 
twenty-five times. 


ing of the Atchafalaya River at Mel- 
ville, Louisiana, illustrates the vicissi- 
tudes experienced. Four of the six 
crossing lines torn out and 
another put out of commission by a 
flood. A sixteen-acre tract upon 
which the station stood was covered 
with tons of fine sand to a depth of 15 
feet. In spite of the fact that this 
is on a main artery of crude oil 
transportation from Oklahoma_ to 
Baton Rouge about four weeks were 
required for temporary repairs and 


were 


about four months for complete 
rehabilitation. 
Hence stream crossings are se- 


lected for permanency of banks and 
ease of approach as well as width and 
rapidity of water. Large streams 
are crossed by running the main line 
into a header box some distance 
back from the stream (Fig. 5). 
Krom this header box the gas or oil is 
brought out in several smaller pipes 
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FIGURE 6.—This quiet street has seen few events more interesting tl 
machinery. Comparatively easy construction conditions are in e\ idence. 


Sheet and Tube Co. 


which are spread apart to add a 
safety factor. If the stream has 
levees, these legally may not be cut 
or gone through but must be gone 
over, perhaps the pipe placed in con- 
crete troughs over the levee. After 
crossing the levee the pipes will con- 
tinue apart across the intervening 
space. This area is often swampy: 
sometimes quick-sand makes neces- 
sary the use of willow mats to keep 
the pipe from sinking before com- 
pleted. 

If the stream is large, the pipe is 
welded on barges and dropped into 
the river from pontoons. The pipe 
is always curved upstream to allow 
for slack under unusual conditions. 
If the stream is navigable, the pipe 
must be buried in the channel. The 
pipe used for river construction, be- 
sides being smaller, is usually heavier 
and often has river clamps weighing 
from 1,000 to 2,000 pounds fastened 
overeach joint. This weight tends to 
bury the pipe in the bed. Sometimes 
such burial is accomplished by pump- 
ing the sand from around the pipe. 





ian this laying of pipe line by 
Courtesy of Youngstown 


The Utah Pipe Line of Colorado, 
Wyoming, and Utah, though only 
345 miles long, has twenty-six river 
crossings and sixty-five creek cross- 
ings. If the stream is small, lowering 
of the banks for approach is more 
likely to be necessary. Here too 
the pipe is usually buried in the bot- 
tom with a curve upstream. If the 
stream bed is of soft material, it will 
be trenched as in ordinary ditching. 
The pipe is taken across streams 
and even small rivers by welding on 
the bank and then dragging the 
line across. Sometimes crossings are 
made on bridges, especially where 
changes in altitude are abrupt and 
extreme. 

Vegetation plays some part in the 
original location of the line in that the 
clearing involved in crossing tim- 
In addition, 
vegetation adds certain organic acids 
to soil water which increase the corro- 
sion of the pipe. 


bered areas is costly. 


A grass or timber 
covering is helpful, however, insofar as 
it prevents rapid erosion by water or 
wind of the soil cover of the pipe line. 
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FIGURE 7. 
crossing rivers. 
overcome the current. 


sometimes affect 
the operation of pipe lines. An ex- 
ample is the breaking of the pipes 
bringing San Francisco its water by 
the movement accompanying the 
severe earthquake of 1906. Now 
wooden pipes are often used in cross- 
ing major fault lines. 


Tectonic forces 


Smaller shocks 
or jars of man-made origin may result 
in breaks; as of pipes crossing on rail- 
road bridges, under railway tracks, or 
under city streets subject to heavy 
traffic. In latter 
possibilities, care is used to place the 
pipe near the edges of the street if 
possible. In under railroad 
tracks the line pipe is often shielded 
with another pipe. 


respect to these 


Pong 


SOIL 


There are several reasons for the 
practice of covering pipe line with a 
soil blanket. ‘The pipe is thus placed 
out of the way of ordinary surface 
activities and least in 
part, the pressure and jolts resulting 


escapes, at 
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Several smaller pipes instead of one large pipe are often used as a safety factor when 
Notice the river clamps in place over joints of pipes and the curvature upstream to 
Courtesy of Youngstown Sheet and Tube Co 


from such activities as heavy traffic. 
Moreover, the blanket is a partial 
protection against diurnal and_ sea- 
sonal temperature changes. 

If the mantle is thick, the 
ditching can usually be done, except 
in some marshy tracts, by efficient 
ditching machines. Bed rock near 
the surface means, on the other hand, 
slow and costly excavating work. 
Duluth, Minnesota, located on a stiff 
gabbro rock, reports the trenching to 


soil 


be eight times as costly as under so- 
called normal conditions. Parts of 
New York City, likewise, have igne 
ous rock near the surface. This rock 
so greatly increases the cost of ex- 
cavating that such tracts, including 
Central and Bronx Parks, 
avoided when the city spread. 
‘The Southern Gas Line from Louis- 
iana to Georgia, already mentioned, 
which has 500 miles of 18 to 22-inch 
line and 400 miles of 12-inch line, 
required the excavation of 2,000,000 
cubic feet of mud, earth, and rock. 


were 
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The Utah Gas Line, 345 miles in 
length, required more than ninety 
stream crossings, one-half of which 
were in solid rock. One-tenth of the 
total mileage was excavated from 
solid rock. Sticky, mucky soils as 
are often found in parts of the Gulf 
Coast Plain may be almost as trou- 
rock in that ordinary 
ditching machinery is practically use- 


less. 


blesome as 


The chemical and physical charac- 
ter of the soil has important effects 
on the life of pipe. 
that $75,000,000 
year recently in 


It is estimated 
were spent each 
treating pipe to 
lessen soil damage and to recondi- 
tion damaged pipe. Physical damage 
seems to occur largely in clay soils. 
Klectrolytic not well 
understood, but also occurs largely in 


ill-drained clays. 


corrosion = 18 


Soils differ greatly within short 
distances in their corrosiveness. For 
some years past the Bureau of Stand- 
ards has carried on tests comparing, 
under a variety of soil conditions, 
pipes coated with protective mate- 
rials of kinds. In recent 
years the major pipe line companies 
have carefully sampled and analyzed 
soil and subsoil along the routes se- 
lected and then provided the pipe 
with the protection available 
against corrosive features of 
type of soil encountered. Corrosion 
at Buttonwillow, California, proceeds 
at a rate twenty to thirty times as 


several 


best 


each 


rapid as in soil regarded as non- 
corrosive. Coal cinders in cities or 
along railroads are also highly corro- 
sive, and are avoided, or the pipe is 
carefully protected. 

Soil conditions which result in the 
pipe having a non-permanent founda- 
tion may breaks. In West 
Texas the sand covering and founda 


Cause 


tion is sometimes removed by wind 


action, with resulting disaster. Peat 
when drained, contract un- 
evenly, thus injuring the foundation. 
New Orleans reports trouble with this 
latter condition. 


soils, 


CLIMATE 


Minimum temperatures, extreme 
heat, cloudbursts, floods, and desert 
conditions all notably influence pipe 


line transportation. 


1 emperature 


low temperatures are ordinarily a 
decided handicap during pipe line 
construction. Freezing of the ground 
makes trenching and the subsequent 
backfilling difficult. An ex- 
tremely low temperature may, how- 
ever, aid in 


more 


lor 
example, the Prairie Pipe Line Com- 
pany constructed its Mississippi river 


crossing rivers. 


crossing at Fort Madison, lowa, dur- 
ing January, 1930, tempera- 
tures as lowas —25 degrees F. had put 
thick ice on the river. The pipe was 
welded on the ice, tests made to lo- 


when 


cate leaks, the river clamps put on, 
enough slack provided, then the ice 
was cut with an ice plow, and the pipe 
lowered to the river bottom. This 
crossing on the ice required only one- 
sixth of the time ordinarily required 
for such a river crossing. 

High temperatures, on the other 
hand, not only inconvenience the 
workers, especially the welders, but 
make necessary special provisions so 
that the line will not 
contracting under 
tures. 


when 
tempera- 
This danger is averted by 
rippling, or the putting of an excess 
amount of pipe in the ditch. After 
being welded, it is left raised in places 
and sagging between. 


break 
lower 


It is lowered 
into the ditch during the cool tem- 
peratures of the early morning. 

The higher 


temperatures cause 
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minor difficulties in pipe line opera- 
tion. In water pipes poorly pro- 
tected from summer insolation, the 
water may become so warm as to be 
disagreeable for drinking purposes. 
Chemical corrosion of the pipe is also 
speeded up. 

Low temperatures 
trouble. Figure 8 gives average and 
maximum freezing depths according 
to data recently made available by 
the United States Weather Bureau, 
and shows that in many cases city 
water mains are not located at suffi- 
cient depth to escape maximum frost. 

Most petroleum, but especially 
that which has a heavy paraffin base, 
is quite viscous and must be rather 
warm, perhaps artificially heated, to 
make pipe line transportation prac- 
ticable even under ordinary tempera- 
tures. Any lowering of temperature 
is likely to put the line out of commis- 
sion by stoppages or at least to slow 
up greatly the rate of movement. 

The variety of temperatures ex- 
perienced in ranging from hot valleys 
to cold mountains is 


cause serious 


damaging. 
Breaks are especially common in the 
Tehachapi Mountains of California 
when heavy oil is being transported 
from the San Joaquin south to Los 
Angeles. 

The demand for gas is 
when temperatures are lowest, the 
very time when, as explained by 


heaviest 


common physical laws, line pressure 
is naturally at its lowest due to the 
low temperatures. 


Rainfall 


Excessive precipitation results in 
floods which damage pipe lines, es- 
pecially at water crossings. An ex- 
ample of flood damage was given on 
page 198. Another illustration is 
that of some of the lines crossing at 
Wood River, Illinois, which were badly 
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FIGURE 8 


in ine hes 


\verage annual frost penetration 
, extreme frost penetration (in inches), 
and depth of cover of water mains in principal 
cities (in feet and inches) compared. 


damaged during the flood of the 
spring of 1927. 

Severe storms of all kinds stop con 
struction work on pipe lines. Heavy 
rains, moreover, may cause caving of 
the open trenches, and may uncover 
Sud 
den cloudbursts coupled with topo- 
graphic and vegetative conditions 
favorable to rapid runoff, are almost 
certain to lead to trouble. Most 


areas, of course, experience thunder- 


completed sections on slopes. 


storms but in few areas having pipe 


IMPORTANCE OF Pipi 


lines are topography and vegetation 
so conducive to storm flood damage 
as the Colorado section of the western 
Great Plains. The Utah Gas Line. 
which starts in Northern Colorado. 
experiences a variation of over 3,000 
feet in altitude. 
streams in such areas are provided 


The main lines over 


with check valves which localize the 


loss in case of breaks. 


OTHER EFFECTS OF PIPE LINES 


In addition to being strongly af- 
fected, as we have seen, by several 
geographic influences, pipe lines have 
become a part of the geographic 
environment, and in turn lead to 
Various adjustments of significance to 
persons attempting to interpret pres- 
ent conditions, or to predict future 
developments. Their effects on the 
concentration of population, the dis- 
tribution of wealth and of various 
activities of the people, and their 
effects upon other agencies of trans- 
portation especially merit considera- 
tion. 

The water by 
pipe line has played a very important 
part in the growth of modern cities. 


transportation of 


As most sorts of manufacturing plants 
require much water, cities which have 
plenty of cheap water have a great 
advantage over cities with 
quate supplies. 


inade- 
The present growth 
of the cities on the Great Lakes and 
larger rivers is increasingly due to the 
abundance, cheapness, and quality 
of the water available, rather than 
to transportation by water. Water 
service is a prime requisite to the 
development of any city addition. 
Pipe line transportation of water 
has enabled Los Angeles, California. 
to strengthen the weak link of an 


otherwise splendid geographic en- 
vironment, and thus become. the 
most populous city of the West 


LINE TRANSPORTATION 
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Coast. Moreover, Los Angeles owes 
its great areal extent directly to the 
fact that the only satisfactory source 
of abundant is many miles 
away and all real estate develop- 
ments needing water must come into 


water 1S 





F'1GURE 9.—-Natural gas line through Louisiana 
swamp where among the moss-draped cypress 
and tupelo, malaria and other disease add to the 
physical difficulties. The line must be carefully 
protected from corrosion in the warm. acid 
waters Courtesy of Wailes Dove Hermiston 
( orp 
the municipal corporation, in order 
to get enough water. 

The growth of such 
Whiting, Indiana, is directly de- 
pendent on the pipe lines which bring 
the crude oil there for processing. 
Any change in pipe line activities to 
such areas almost certainly affects 
the development of the area. Toa 
lesser extent the same is true of Gulf 
ports exporting crude oil brought 
there by pipe line. Some cities, as 
in Oklahoma, that early enjoyed a 
boom due to local refining which did 
not rest on a sound geographic basis, 
now find that the oil is taken by 
pipe line to more favored areas for 
refining. 

The recent development in natural 
gas transportation illustrates how 
industries of the future may be lo- 
cated where other geographical fac- 
tors are favorable rather than having 
to follow the fuel supply. No longer 
will the cities and towns near the 
discovered gas fields necessarily ex- 


cities as 
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FIGURE 10. 


perience a boom as in the Indiana 
Gas Belt from 1880 to 1910. In- 
stead, cheap long distance transporta- 
tion by pipe line will allow the gas to 
be used largely by the industries of 
already well-established urban cen- 
ters having other advantages than 
mere proximity to gas wells. Thus, 
pipe line transportation is one of the 
notable forces of the present civiliza- 
tion which tends to centralize that 
civilization by enabling the most 
favorable geographic environment 
to carry much the greater weight of 
the activities of civilization. Other- 
wise favorable environments are thus 
strengthened. 

Moreover, pipe lines are affecting 
the geography of the country in that 
other forms of transportation are not 
now so much needed or used in cer- 
tain areas as formerly. This has 
been a factor leading to the abandon- 
ment or lesser use of some railway 
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Interior view of a gas compressor station. Great pumps keep the pressure even above 
500 pounds per square inch in the lines, so that the supply flowing through the pipes keeps fairly even. 
(Courtesy of Hope Engineering Co 


lines. Furthermore, natural gas and 
petroleum, made widely available 
by pipe lines, is contributing to 
the abandonment of some marginal 
coal mines, even of some mining dis- 
tricts. 

To summarize, it may again be 
noticed that the physical size, wealth 
invested in, and work performed by 
the pipe line system of the United 
States, is such as to allow basic com- 
parisons with any other system of 
transportation. Several geographic 
factors, including topography, vegeta- 
tion, soil, and climate, influence this 
system notably. This enormous sys 
tem in turn has affected the other 
systems of transportation as well as 
influenced the growth of activities 
and of areas. Finally, it is one of the 
potent forces of the present and 
future in the centralizing of the ac 
tivities of civilization in geographi- 
cally favored regions. 





CLASSIFICATIONS OF NORTH AMERICAN CLIMATES 


A REVIEW 


Stephen 


EOGRAPHY in general and 
geomorphology in particular 
stand in need of an accurate 

classification of climate. Suchaclas 
sification must be based upon quan- 
titative data. ‘The familiar 
classification of this sort is that of 


most 


KX6éppen, but because his boundaries 
in North 


with the vegetative regions or with 


\merica do not coincide 


commonly-accepted climatic bounda- 
ries, American scientists have been 
led to attempt further quantitative 
classifications. 

In K6ppen’s scheme all climates 
are distinguished relation to 
moisture as either humid, steppe, or 


with 
desert. The criteria for delimiting 
these different moisture types are 
selected values of the ratio of the 
annual precipitation to the 


annual temperature. 


mean 
empiric con- 
stants are added to the temperature 
factor in order to take into account 
the effect of the different seasonal 
distributions of rainfall. The humid 
climates are divided into tour tem- 
perature types. Steppe and desert 

divided into 
Iempirically-se 


climates are 
“hot” and 


simply 
“cold.” 
lected temperature relationships are 
used as the limits of the temperature 
Regions are further divided 
upon the basis of rainfall régime. 


types. 


Russell (3, 4) has endeavored to 
methods to the 
mapping of the climates of the west- 
ern United States by means of refine- 


adapt WKéppen's 


ments and redefinitions. He rejects 


KXéppen's latest map (2) as inappli- 


B. Jones 


cable to the region and bases his work 
upon an earlier classification (1). 
He points out that the use of con- 
stants in adjusting the temperature 
factor for rainfall régime results in 
offsets in the boundaries of climatic 
provinces that must be smoothed out 
by interpolation. 
nine rainfall régimes in place of K6p- 


Russell adopts 
pen’s three in order to reduce the 
offsets and the amount of interpola- 
tion. ‘This refinement should be val- 
uable in mapping small areas and 
mountainous regions. Russell adopts 
the January isotherm of 32 degrees 
Fahrenheit as his boundary between 
hot and cold climates, since this line 
fits the distribution of certain vegeta- 
tive and topographical features within 
the western United States. Because 
the topography of this region is in- 
tricate and meteorological stations 
are widely spaced, Russell was obliged 
to use topographical maps and field 
observations of the distribution of 
both plants and land forms to supple- 
ment climatic data. Great credit is 
due him for the construction of de- 
tailed maps of the climates of Calli- 
fornia and of the dry climates of the 
western United States, but judgment 
as to the value of his methods awaits 
their application to a wider area. 

In a recent publication (5) Russell 
presents the thesis that “a very dis- 
tinct possibility exists that an occa- 
sional dry or desert year has greater 
significance in landscape than do the 
facts of normal climatic distribution.” 
Dry and desert years are defined by 
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the same ratios of precipitation to 
temperature (with adjustments for 
rainfall régime) as were adopted for 
dry and desert climates, annual in- 
stead of normal values being used. 
Russell has constructed detailed maps 
showing the frequency of dry and 
desert years in the western United 
States during the period 1901-1920. 
He presents, also, graphic and verbal 
summaries of moisture conditions in 
ach year of this period in the differ- 
ent parts of the region. In mapping 
variability of climate, Russell has 
made an important advance. 
raphers interested in the distribu- 
tion of land forms, vegetation, soils, 
and human occupancy in the western 
United States will no doubt test and 
extend the correlations that Russell 
suggests. 

Van Royen (7) has attempted to 
adapt K6éppen’s methods to the cli- 
mates of the United States and 
Canada east of the Rocky Moun- 
tains. Boundaries obtained by rigid 
adherence to K6ppen’s earlier defini- 
tions (1) are shifted to conform to 
vegetation boundaries. Van Royen 
points out that this departure from 
quantitative methods is due to the 
lack of good evaporation data. The 
isotherm of 50 degrees Fahrenheit for 
the coldest month is proposed as a 
criterion for separating hot from cold 
climates. 

Thornthwaite (6) has made a more 
radical departure from K6ppen’s pro- 
cedure. The data of precipitation 
and temperature are adjusted sepa- 
rately to secure figures which express 
the effectiveness of these factors in 
promoting plant growth. The sea- 
sonal distributions of “effective” 
precipitation and of ‘‘effective’’ tem- 
perature are then considered sepa- 
rately. 

Thornthwaite assumes that evapo- 


Ger Q- 


‘ 


ration is the principal factor reducing 
the effectiveness of precipitation in 
promoting plant growth. The areal 
boundaries of his five humidity types 
are defined by certain values of 
the precipitation-evaporation index. 
This index is the sum of the twelve 
monthly _ precipitation-evaporation 
ratios, multiplied by ten to eliminate 
decimals. The use of precipitation- 
evaporation ratios is not original with 
Thornthwaite. Earlier workers have, 
however, been handicapped by the 
fact that evaporation measurements 
are available for only a few stations. 
By using evaporation-pan measure- 
ments and precipitation and tem- 
perature data for a number of 
stations in the United States, Thorn- 
thwaite has evolved a method of 
calculating the precipitation-evapo- 
ration ratio from the monthly pre- 
cipitation and the mean monthly 
temperature.! Thornthwaite’s “ pre- 
cipitation-effectiveness”’ is at best 
only an approximation to the true 
amount of rainfall available for plant 
growth. This uncertainty appears 
to be unavoidable when evaporation- 
pan data are used, since these data 
are of low accuracy and may not 
agree even approximately with 
‘natural’ evaporation, which is a 
combination of soil evaporation, 
transpiration, evaporation from the 
surfaces of plants, and evaporation 
from bodies of standing and running 
water of a variety of sizes, exposures, 
and depths. 

The boundary values of the hu- 

'This method of calculation is not above 
criticism. It rests upon the assumption that a 
constant relationship exists between temperature 
and evaporation, and that variations due to the 
saturation deficit, the barometric pressure, and 
the wind velocity are negligible. The accuracy 
of the final formula—which involves a constant 
calculated to four decimal places and the expo- 
nent 10/9—is more apparent than real, since this 


formula is derived by the application of precise 
mathematics to approximate data. 


| 


CLASSIFICATIONS OF NORTH AMERICAN CLIMATES 


midity types have been chosen at 
geometrical increments of the preci- 
pitation-evaporation index: 16, 32, 
64, 128. Thornthwaite states that 
these values were chosen after field 
observation and the study of vegeta- 
tion maps. 

Thornthwaite recognizes four types 
of seasonal distribution of precipita- 
tion-effectiveness. The types are: 
‘adequate at all seasons,”’ “‘ deficient 
in summer,” ‘deficient in winter,”’ 
and ‘‘deficient at all seasons.”’ This 
‘“‘adequate’’ and “‘deficient’”’ 
appears to be somewhat arbitrary. 
The rainfall of the Great Plains, for 
example, is classed as ‘deficient at all 
seasons,’ though obviously it is ade- 
quate for the native vegetation of the 
region. 

The ‘‘temperature-efficiency — in- 
dex”’ is essentially the sum of the 
twelve mean monthly temperatures, 
adjusted to freezing point as zero. 
Temperatures below freezing are 
considered as of zero efficiency in pro- 
moting plant growth. For conven- 
ience, these figures are converted into 


use of 


an arbitrary scale giving a range of 
values the same as that obtained for 
the precipitation-evaporation index. 
The boundary values have been cho- 
sen at the same geometric increments 
as those of the humidity types. It is 
to be regretted that Thornthwaite 
does not discuss more fully his rea- 
sons for the choice of these and other 
boundary The reviewer 
knows of no reason for assuming that 


values.” 


the effect of temperature is the same 
as that of precipitation on plant 


* A minor criticism applies to the statement 
that the point of zero temperature efficiency is 
placed at the poleward limit of the tundra. No 
such place exists. Examination of the map 
shows that the edges of the Greenland and Elles- 
mere Land ice caps are the localities actually 
used. Permanent snow-cover, however, is as 
much dependent upon the amount of snowfall as 
upon temperature. 
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growth or the distribution of plant 

associations. 
Thornthwaite 

sonal 


has classified sea- 
distribution of temperature- 
efficiency on the basis of the relative 
amount of summer concentration. 
The addition of this fourth factor in 
climatic formulae seems to the re- 
viewer to simplify rather than to 
complicate the classification of cli- 
mate. K6ppen has _ included 
sonal distribution of temperature in 
some of his definitions, but he does 
not evaluate it as a separate term. 
Thornthwaite, like K6ppen, uses 
letter formulae to designate his cli- 
matic types, but his system is more 
elastic than K6ppen’s. Each of the 
four factors is represented by a sepa- 
rate letter, and any combination is 
possible, whereas some of K6ppen’s 
symbols combine both temperature 
and precipitation significance. 
Examination of the colored map 
which accompanies Thornthwaite’s 
article reveals that only three cli- 
matic factors have been used in its 
construction. Seasonal distribution 
of temperature-efficiency has been 
disregarded. The surprising and 
serious discrepancies that appear on 
the map are apparently due to the 
omission of this fourth term. Ko- 
diak Island and the coast of the Gulf 
of Alaska are included in the same 
climatic province as the Yukon Val- 
ley and the northern forest of Canada. 
The Puget Sound lowland bears the 
same symbol as the Great Lakes 
region and New England. Palm 
Beach, Florida, is in the same climat- 
ic classification as Topeka, Kansas.* 
Inclusion of seasonal distribution 
of temperature in the construction 
of the map should eliminate these 


sea- 


In a world map of climates published pri- 
vately by Thornthwaite, the classification of 
Florida climates has been rectified. The other 
errors remain. 
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errors by separating marine from 
continental climates. Although to 
include this fourth factor would make 
the map more complicated, it is 
necessary to do so if the map is to 
give the user a true picture of the 
climates of North America. 

The addition of this fourth term 
by no means exhausts the number of 
the climatic factors affecting plant 
growth, or the distribution of plant 
associations, forms. 
Geomorphologists are interested in 
the intensity or violence of rainfall, 
but whether it is practicable to in- 
clude more than four factors in the 
construction of a map is doubtful. 

K6ppen's classification, except for 
the initial assumptions that precipi- 
tation, temperature, and rainfall ré- 
gime are fundamental, is based on an 
essentially empirical procedure. He 
chooses (and adjusts, if necessary) 
values of the climatic elements that 
give boundaries approximating the 
observed distributions of plant as- 


soils, or land 


sociations and drainage 
This empirical approach 
defended upon the ground that the 
quantitative relationships of climatic 
data to plant growth and to the de- 
velopment of land forms are imper- 
fectly understood. The method is 
subjective, in that the botanical or 
geomorphological features chosen as 
a basis depend upon the opinion of 
the observer as to their relative sig- 
nificance. It 


patterns. 


seems probable that 
the empirical and subjective nature 
of K6ppen’s classification is the rea- 
son that it has failed to give entirely 
satisfactory results when applied 
to North America. Thornthwaite’s 
treatment of precipitation and tem- 
perature data is less empirical than 
IX6ppen’s, but his choice of bound- 
ary values remains subjective, and, 
in some cases, arbitrary. Thorn- 
thwaite’s classification isa stimulating 
departure from traditional procedure 
and seems, on the whole, to be more 
logical than Képpen’s. 
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Foreign Tariffs and Import Regula- 
Agricultural Products. I\ 
Foods in Asia, Africa, 
Promotion Series No 


Canned 
and Oceania. 


114. 


This tariff handbook was prepared in order to 
American 


Trade 
Price, 80 cents. 


assist 


producers and 


exporters of 
canned foods to plan their foreign business in the 
light of the duties and regulations of other coun 
tries, and to help them avoid customs and sani- 


tary difficulties abroad 
American Pitch Pine 


and Its Uses. Trade Pro 


motion Series No. 119. Price, 10 cents. 
Market Research Source A Guide to Informa 
tion on Domestic Marketing. 1932 Ed 


tion 


i 
Domestic Commerce Series No. 55. 


Price, 30 cents 


This guide contains a classified des« ription ot 
currently useful research results in the marketing 
field, complete in so far as widespread voluntary 
cooperation ot private and othe ial researe h agen 
cies has been able to make it. 


Commerce Yearbook 1931, Vol. II-—Foreign Coun 
tries. Price, $1.00 
This volume consists of two distinct parts. 
The first includes a series of sections, each dealing 
with one of the 78 countries covered. Each of 


these sections comprises a review of recent eco 


Nome 


conditions and 


events, with 
statistical tables and other statements, giving the 


latest 


toget her 


available econoni 


information, with 


comparisons for 
part of the 


preceding years. The second 


volume consists of comparative 


statistical tables in which data as to major sub 
jects are presented for the various countries side 
by side. In this Yearbook there are 45 countries 
illustrated with maps, together with two maps of 


the world 


Petroleum Refinerie n Foreign Countries, 
rade Information Bulletin No. 784. 
10 cents. 


1931. 


Price, 


Europe as a Market for American Lumber. A 
Plan for Its Profitable Development. 
Trade Information Bulletin No. 786. 
10 cents 


Price, 


Chis report considers the question of how to 
improve the American lumber market in Europe, 
since Europe has been and likely will continue to 


be the most important foreign market for our 

quality lumber. 

International Trade in Macaroni Products. 
Trade Information Bulletin No. 788. Price, 


10 cents. 


Leather Indu try and Trade of the Netherland East 
Indies Trade Bulletin No. 


789. Price, 10 cents. 


Information 


Glossary of Electrical Terms and Instructions lo 


in Properly Listing 
Classifying Electrical Apparatus and 
Supplies in Shippers’ Export Declarations. 
Compiled by Electrical Equipment Division. 
Foreign 
1932. 


Ex porte? for Guidance 


and 


SOUrCce of 


Credit Information. 
‘| rade 


Fourth 
Bulle 


Revision, Information 


tin No. 292 Rev. 

Vonthly Summary of Foreign Commerce of the 
United State Parts I and II, December, 
1931 Part I, 10 cents; Part II, 5 cents. 


Part I gives the statistics of exports and im- 


ports by 


commodities, and _ also by 


principal 
countries. Part Il gives statistics for exports 


and imports of 


commodities, economic classes, 
net customs receipts by months, method of car 
riage, Custom districts, countries, commerce with 
noncontiguous territories, etc. 


Salvador as a Market for Foodstuffs By H. P. 


Viacgowan Trade Information Bulletin 
No. 692 
This bulletin contains considerable general 


Salvador 


exporters in 


information on 


should be of 
general, although the 
greater part of the report is devoted to the market 
tor specifi foodstutis 


which 
interest to 


Broadcast Advertising in Europe 


lvert Infor 
mation Bulletin No. 787. 


Trade 


Radio broadcasting in European countries has 


basis almost entirely different 


United 


developed on a 


from that in the States 


Commercial 
programs are the ex eptions rather than the rule. 
This brief country-by-country outline presents a 
sketch of the status of commercial broadcasting 
in Europe at the middle of 1931, 
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COAST AND GEODETIC SURVEY 


United States Earthquakes, 1930. 
1931. Price, 10 cents 


Serial No. 539 


This publication includes earthquakes of 
regions under the jurisdiction of the United 
States, though in the case of the Hawaiian and 
the Philippine Islands, earthquakes of volcanic 
origin are not included and only severe earth 
quakes are included in the case of the Philippine 
Islands since reports are published in Manila. 


BUREAU OF MINES 


Mineral Resources of the 
Summary 


United States 1930 
Price, 20 cents 

This statistical analysis of the quantity and 
value of mineral products for the calendar year 
1930 summarizes the principal results obtained 
from the annual canvass of the mineral indus 
tries by the United States Bureau of Mines. 
This report is essentially a summary of the com 
plete volumes of individual reports on the mining 
developments in areas throughout the United 
States producing gold, silver, copper, lead, and 
zine 


A sphalt and Related Bitumens in 1930 By A. H 
Redfield. JI1:15. Price, 10 cents 
Lime in 1930. By A. T. Coons Il: 16. Price, 


» cents. 


Asbestos in 1930 By Oliver Bowles and B. H. 


Stoddard. II: 17 Price, 5 cents 


Barite and Barium Products in 1930. By R. M 
Santmyers and B. H. Stoddard. II: 19 


Price, 5 


Talc and 


cents 


Soapstone in 1930. 11: 20 


Phos phate Rock in 1930 Li: 21. Price, 5 cents 
Stone in 1930. 1:22 Price, 5 cents 


Sand and Gravel in 1930 [1: 23. Price, 5 cents. 


J 


Mica in 1930. 11: 24 Price, 


cents 


Bauxite and Aluminum in 1930 1:9 Price, 5 
cents 


Tungstenin 1930. 1:10. Price, 5 cents 
Chromite in 1930, 1:12 Price, 5 cents. 


Cobalt Molybdenum, Tantalum, Titanium, and 
Various Rare Metals in 1930. 1:13 Price, 


5 cents 


Manganese and Mangantferous Ore in 1930 


i: 14. Price 10 cent 
Secondary Vetal wn 19 yf) | 15 Price 5 5 cents 


Tin in 1930. 1:16. Price, 5 cents 


Gold, Silver. ( opper, Lead and Zincin Montana in 
1930, 1:17 Price, 10 cents 


BUREAU OF THE CENSUS 


The Clay-Producis Industries. Clay Products 
Other Than Pottery) and Nonclay Refrac- 
tories, Pottery, Including Porcelain Ware 
and Sand-Lime Brick in 1930. 5 
cents. 


Price, 5 


Forest Products: 1930. Paper and Paper Board: 
Production and Paper-Making Equipment 
in Use. Pulpwood Consumption and Wood 


Pulp Production. Price, 5 cents. 


Drainage of Agricultural Lands. 


Drainage bulletins are made up for individual 


states. Price, 5 cents. 


Census of Mines and Quarries: 1929. Consump 
tion of Fuels and Electric Energy in Mining 


and Quarrying Industries. Price, 10 cents 


Construction Industry 1929. 


State Series containing statistics for state, 
counties, and principal cities. 


Irrigation of Agricultural Lands. Price, 5 cents. 


Irrigation Bulletins are made up for individual 
states. 


Occupation Statistics. Price, 15 cents 


These bulletins are made up for the individual 


states. 


Vanufactures: 1929 
10 cents 


Industry Series. Price, 


MILDRED R. BASHORE 


kk ENNEMAN, NEVIN M. Phystography of Western 
United States. 534 pp., maps and illustra 
tions. MeGraw-Hill Book Company, Inc 
New York. 


\ few years before the close of the last century, 


J. W. Powell outlined the physiographic regions 
of the United States. That original and masterly 
piece of work had a notable influence upon the 
development of the science of physiography in 
this country and later throughout the world. 
Many of the principles of physiography had been 
well established by eminent scientists, both 
American and European, and refinements were 
being made in our understanding of the work of 
rivers, glaciers, winds, waves, and all other agents 
that modify the surface features of the earth 
The application of those principles to the study 
of the sequence of events in the physiographt 
history of a region marked a new era in the 
development ot physiography as a science 

Nevin M. Fenneman, who has now produced 
a notable contribution to the literature on the 
physiography of the western part of the United 
States, and announced his plans to publish a 
companion volume on the eastern part, is one of 
those in the professional group of geologists and 
physiographers who have keenly appreciated the 
value of defining carefully the boundaries of the 
phy siographic provinces and sub provinces of our 
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national domain. He has appreciated also the 
value of summarizing our present knowledge of 
the physiography of each region thus defined. 
Some years ago, as chairman of the Committee 
of the Association of American Geographers, 
Doctor Fenneman issued a map of the United 
States on which the physiographic regions origi 
nally defined by Powell were somewhat revised in 
the light of more recent studies. His accompany 
ing text briefly described the physiography of 
each region. In the present volume he has com- 
pleted a much larger task and done a masterly 
piece of work in reviewing all the literature per 
taining to the physiography of the western part of 
the United States 
very readable form a summary of our knowledge 
He has 
most generously given credit to all those who 
have done the original field work, so that the 


He has presented in clear and 


about each region under consideration 


volume reflects the scholarly care which he has 
put into his own task. He gives the reader a 
full list of references to the original source ma 
terial, so that more exhaustive reading may be 
done by any who choose to do so 

The western United States is interpreted to 
include everything west of the Central Lowlands 
The first province treated is the Great Plains. 
Krom that study the reader is led on into the 
Rocky Mountain region, which is subdivided into 
the Southern Rockies, the Wyoming Basin, the 
Middle Rockies, and the Northern Rockies 
The succeeding chapters deal with the great 
Intermontane Plateaus, with the Columbia 
Plateau at the north and the Colorado Plateau 
at the south, and the intervening area known as 
the Basin and Range Province The closing 
chapters present the physiography of the Sierra 
Cascade Province and the Pacit border 
regions 

The volume is wonderfully well illustrated 
The relief maps, prepared by Guy-Harold Smith, 
are exceedingly useful in helping the reader to 
locate the several ranges and other pronounced 
physiographic features that are referred to in the 
text Many structure sections and well-chosen 
photographic illustrations have been reproduced 
throughout the book In the por ket at the 
back of the volume a map ol the United States 
carries the latest revision of the lines defining the 
physiographic provinces and sub-provinces, with 
a key characterizing in a remarkably clear way, 
and in few words, the topography of each. The 
map itself is a notable contribution to all those 
who are interested in this field of study. 

The Physiography of Western United States has 
no competition in the field of advanced regional 
studies in physiography. It should serve as the 
text to guide all advanced students in work on 
the physiography of the United States. Un 
doubtedly it will stand as the leading work of 
reference for more than a decade, and it may not 
be possible to improve upon it for two or three 
decades Doctor kenneman has made a great 


contribution to physiographic literature, and the 


companion volume, in which he will treat the 
physiography of the eastern part of the United 
States, is anxiously awaited 

The development of the principles of physiog- 
raphy has been very well done. The definition of 
physiographic regions has now been worked out 
for many parts of the world. The recognition of 
the fundamental importance of the physiographic 
regions in all studies of geography has been 
demonstrated over and over again. The regional 
treatment of geography is no longer a strange 
idea; it has been adapted to the teaching of 
geography in elementary form and in advanced 
studies of the science. It is essential in guiding 
research work in physiography, or in any other 
phase of geographical field work. 

There remains, however, a remarkable fascinat 
ing field of investigation, which will naturally 
occur to the reader of Fenneman’s book. What 
are the relationships of these regions to each 
other? While a peneplain was being developed 
in the Rocky Mountains, what was going on in 
the Colorado Plateau region, and in the Great 
Plains province? While the San Juan Moun 
tains were being buried under extensive flows of 
lava, what was happening in the Front Ranges of 
Colorado, or in the Uintas, or in the Sierra 
Nevadas? 


to unravel a story of physical evolution, to give 


The physiographer is always trying 


in an orderly way an interpretation of the events 
which have led to the development of the present 
relief features of the earth’s surface. Our next 
great field of investigation seems to lie in the 
correlation of regional studies in physiography. 
In that field there are just as fascinating prospects 
for those interested in the great outdoor world 
and in the great forces in the physical universe as 
were offered to the early masters of the science of 
phy siography 


WALLACE W. AtTwoob 


JOHNSON, DOUGLAS Stream ulpture on the 
Atlantic Slope 142 pp., illustrations. Co 
lumbia University Press, New York, 1931. 
$3.00. 


Seldom in scientific literature does one find 
complicated physiographic problems presented in 
a clearer fashion than in this volume by Professor 
Johnson Che material has been well organized 
and logically treated. Every sentence has been 
carefully worded \s an indication of the excel 
lent manner and thoroughness with which the 
subject has been handled, it should be mentioned 
that the first five chapters of the volume were 
awarded the A. Cressey Morrison Prize in Natural 
Science for 1930 by the New York Academy of 
sciences 

Phe volume is divided into three parts: the first 
dealing with the theory of regional superposition, 
the second with considerations favorable to the 
theory, and the third with implications of the 
theory In the first part careful study is given 
to previous theories of Appalachian history. No 


stone is left unturned. Each hypothesis is faith 
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fully presented, and the authors given full and 
generous acknowledgment. Following this treat 
ment, Professor Johnson outlines his own theory 
of regional superposition. Nine excellent drav 
ings help explain the sequence of events from pre 
Cretaceous time through to the present 

The second part of the volume deals with the 
alignment of water gaps and wind gaps, the 
apparent great extent of the Fall Zone Peneplane 
the degree of stream adjustment, and several 
other important considerations which favor the 
theory of regional superposition of streams from a 
coastal plain resting on a peneplane of pre 
Schooley date In connection with certain of the 
studies, especially in the New England section 
Professor Johnson has used groups of projected 
profiles to assist in working out the relation of 
different peneplane surface 

In the third section attention is directed to 
certain far-reaching implications of the theory of 
regional superposition Professor John on ha 


not been content that his hypothesis explain only 


He has 


gone farther and demonstrated that many fea 


those facts it was invented to explain 


tures of the present Appalachian landscape are 


re ultants ol regional Uperpo ition lle ha 


furthermore, offered for consideration several nev 


interpretations of the drainage evolution of 
| 


eastern Pennsylvania ind northern New 
Jersey. 
To many readers Professor Johnson new 


book will be a source of tluable material for 


course work on physiograph vhile to others it 


will be a fa cinating drama of earth history 


Those who read carefully cannot fail to learn 
something of the long story of continental evolu 


tion. Clear descriptions and well-planned draw 


ings make it pos ible for the reader to reénact in 
his own imagination the drama which ha been 


going on in the Appalachian region for countle 


thousands of year 


Scene 1 The Appalachian region in pre 
( retaceous time [he stage j et. the curtain 
is slowly drawn. We find ourselves gazing upon 
a landscape of ridge ind ille There are 
many swiftly flowin tream Lhe underlying 


rock formations are folded ith the axes of the 


fold oriented in a vyener il northeast outh Vest 





direction scene 2 The ball Zone Peneplane 

The ridges and ille are yone, the country 1 
monotonousl Hat traversed onl by a tew 
meandering strean In the distance to the east 
is the Atlantic Ocear scene 4 [he Cretace 
OUS YEA [he area for one hundred to two hun 
dred miles inland is covered by a shallow westerly 
extension of the \tlant cene 4 I he up 
lifted coa tal pla eqdiment lhe sea ha vith 
arawn, and youthful outheaster] Howimny 
treams have established their courses across the 
rai ed Ocean bottor 1 he tream ire not tov 

ing on the ball Zone Veneplane which existed 
prior to submergence but instead traverse a 
eries of sediments which were laid down in the 
ocean Lhe vert le Ca ra lope of these for 
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mations has determined the southeasterly course 
Scene 5 The Schooley Pene 
plane Many thousand of years have elapsed. 
Youthful streams have become old 


of the streams 


The ocean 
ediments have been cut away trom almost all 
the area as far east as the present Fall | ine, and 
the underlying rocks have been partially worn 
away to produce another great peneplane known 
as the Schooley Scene 6 Post-Schooley 
erosion The old southeasterly lowing streams 
have been intrenched, cutting deeply into the 
folded structure Scene 7 Harrisburg time 

The former Schooley peneplane has been greatly 
lissected, and the areas of less resistant rock 
between the parallel ridges have been peneplaned 
Scene & Somerville time During the inter 
val uplift of the land has occurred, and erosion 
has produced still.-another peneplane in the val 
ley between the ridges The southeasterly 
flowing streams have become more deeply in 


trenched producing water gaps wherever crossing 


the resistent ridges. Once more the curtain 
draw scene 9 The present The scene 
opens and we are looking out across the present 
landscape of the Appalachian Mountain The 


Somerville peneplane has been partially dissected 
There is a confusion of peneplane remnant 
Streams have partially adjusted their courses to 


the rock structure Wind gaps have been pro 
duced due to frequent cases of piracy In spite 
of these many changes, however, the landscape 


till retains numerous vestiges of its ancestral 
urlace Chief among these are the south 
easterly flowing streams superposed upon the 
\ppalachian structure following the invasion ol 
the Cretaceous Sea 

This, in brief, is the story of stream develop 
ment in the Appalachian region so clearly ana 
lyzed by Professor Johnson 


WaLLAce W \Vrwoop J ke 


Leirn ( Ix World Vineral and World 
Polity xi and 213 pp., inde Whittle 
‘ House, Mec(sraw-Hill Book Company, 
Inc., New York, 1931 


VoskKull Wartter I Vinerals in Modern 
Industr ix and 350 pp inicle inadsoXIy 
table John Wiley and Son Irie Ne 


york 1930 $3.7 


Oil Conservation and Fuel Oil Suppl iv and 
165 pp., maps, charts, table ind appendix 
itional Industrial Conference Board, Ine 


New York, 1930. $2.50 


lodern civilization is increasingly dependent 
upon the material a pect of the environment 0 
much so that national development and interna 
tional affan are vitall related to the basic re 
ources of coal, oil, iron, and copper, as well as to 
factors of soil and climate These three book 
approach thi iwnificant faet from different 


aspect 


In World Minerals and World Politi 


Doctor 


: 
' 


rR 


AS saheamatal 


oer 
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Leith has written a factual study of minerals in 
their political and international relations, in 
terms which give the layman a graph picture 
of the place which mineral resources play in world 
allairs 

The book by Profe or Vo kuil Vineral in 
Vodern Industr is a comprehensive survey of 
the distribution and utilization of all the more 
important mineral resource 

Oil Conservation and Fuel Ou Supply presents a 
detailed study of the present status of the pe 
troleum industry as it relates to supplies of fuel 
oil and gasoline 

The requirements of industry are now so di 
verse that the trade in minerals can no longer be 
localized \bout thirty mineral districts supply 
over three-fourths of the world’s mineral products 
Qn account of this localization, international 
trade is inevitable, and the attempts to control 
the exchange of raw materials by tariff barriers ts 
unwise Che routes followed by most minerals 
in their international flow converge in the North 
Atlantic, thus giving this basin a supremacy in 
political affair The industrial growth of 
Western Europe and Eastern North America 
during the past century has not been alone a 
matter of superior enterprise of their peoples, 
but a response to unusually favorable environ 
mental conditions which afford most of the neces 
sary raw material There is little promise of 
similar industrial growth elsewhere because of 
the fundamental deficiency in raw material 

While most mineral substances are found in 
some amount in almost every continent, the de 
mand for many minerals is on such a large scale 
that only the relatively few large deposits are 
economically suitable for exploitation In this 
respect the United State 1 particularly fortu 
nate because of our great reserves of coal, oil, 
iron, copper, and sulphur No nation, however, 
is entirely self-supporting and even we are forced 
to depr na upon other for our nickel, tin, asbestos, 
antimony, and tungsten: and are already drawing 
upon South America for iron ore, copper, and 
petroleum 

Doctor Leith contends that the energy output 
is the truest measure of national wealth and on 
this standard he compares the relative position 
of the countrie of the world In the case of 
petroleum, the United States has produced more 
oil during the last cight years than in all preced 
ny time | il liv the vorld «l al whole more 
mineral products have been extracted from the 
ground during the present century than since the 
beyinning of mining This process cannot con 
tinue indefinitely, and the time must eventually 
come when the mineral wealth of the world will 
be yvreatly reduced It coe not appear that 
ubstitutes will ever quite replace these exhausted 
mineral product o that one of the pre ing prob 
lems of our time is the wise utilization and conset 
vation ol those depo it vhich ire more 
limited 


WittiaMs, Henry Situ. The Biography of 
Vother Earth. 315 pp., illustrations, index. 
National Travel Club. New York, 1931. 


Mother Earth is old. Her first birthdays have 
been forgotten, even by whatever rocks of the 
present may have witnessed them The six 
days of creation and the few thousand years of 
her history have long been stretched into billions, 
almost to infinity, as far as the lay mind is con- 
cerned: and theories and histories by dozens have 
fought ignorance and prejudice for the right to 
be considered the true interpretation of the facts 


men find today The tortoise supported by 
four elephants gradually gave way to a spinning 
globe Laplace's fiery ball became a solid mass 
of planetesimals The wrinkles of a shrinking 


skin are now blocks of sial afloat in sima. On and 
about these floating continents life evolved to 
man, leaving no record except a bone here and 
there, a footprint in the mud, a layer of crushed 
shells, or the vague outline of an algal form. 
These twos and twos man puts together, some 
times getting five, but gradually piecing out his 
life story. and Mother Karth’s biography 

Henry Smith Williams’ Biography of Mother 
Karth is another attempt to narrate Mother 
Karth’s history and bring it logically to the cli 
max of certain anomalous facts that have both- 
ered more scientists than one. His Introduction 
raises a number of questions asked by the man in 
the street or the child in school who may wonder 
for a moment about the why of his world instead 
of just the what. IHlis answer runs to 300 pages 
lle states again some ol the problems of animal 
distribution still not satisfactorily explained; 
and he offers his Geoid-Balance Hypothesis to 
account for them If Mother Earth approves his 
explanation and this is a point of which Doctor 
Williams is particularly proud--she can signily 
her approbation within a very short time in 
answer to a few simple test If she does not 
but, while her biographer makes no claim to 
infallibility, he thinks she does 

lootnote references, expli it quotations, mud h 
reference to authority the reader who ts accus 
tomed to these earmarks on a scientific treatise 
will miss them lle who must have the results of 
learning and research presented with obscure 
olemnity must needs call this a fairy tale 
Mother Earth's biographers are too often in 
clined to be formal and solemn in their accounts 
of her history, since what concerns Mother kearth 
is science, and science deals solemnly with scien 
tifie fact llence, few stories of her life as a 
whole have reached the general public, and pet 
haps never has a new interpretation been put 


before it in such an attractive and understandable 


form It is unorthodox, to say the least, to pre 
ent a new “Theory of the World” disguised as 
it popular biography, but the author assures us 


that his wus es havea proper background of hard 
facts and that he has previou ly set forth his 
hypothe ! in one of those obscure documents 


with many footnotes that we like to think are 
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the truly scientific He even suggests several 
simple tests for proving it, “the acid test, from 
which it will emerge either as a valid Theory or as 
a dreamland fantasy 
from the Preface: 


lo quote a paragraph 


“But I hope also that no one will suppose that 
I put forward this new interpretation of the 
history of our planet in mood altogether whimsical. 
I present the hypothesis of Antarctic origin of the 
continents, and the concomitant thesis that the 
struggle for Geoid-Spheroid balance is the moti 
vating impulse back of continental migrations, as 
a comprehensive ‘Theory of the World,’—-to 
adopt an antique but expressive term—which 
attempts to correlate a wide range of geological 
and biological data that have hitherto seemed 
very far from synchronization.”’ 

His whimsicalities lighten serious reading fer 
the uninitiated, and often a jocular remark will 
drive home a point that might have been lost 
among tongue-twisting scientific terms. But 
his theme and general presentation are serious 
enough to hold the attention of the scientifi 
reader, who, while he may not agree with all the 
author's interpretations, must admit that his 
story hangs together pretty well throughout its 
great length. An idea of the treatment, as well 
as the subject matter may be gained from a 


glance over some of the chapter headings: 


Book | 
7 he Art heozoiu and Proterozou Ktra 


CHAPTER 
I. The First Continent 

Il. Then There Was Life 
Ii. Primitive Populations 
IV. Two Spinning Globes 

V. The Continent Afloat 
VI. That Billionth Birthday 
VII. The First Argosy 


VIII sack in (sondwanaland 


00K I\ 


The Tertiary Period 

CHAPTER 

XXIII. At the Parting of the Way 

XXIV. The Age of Eohippus 

XXV. Head-On 

XXVI. The Two Great Hunger 

XXVIII. Elephants from Africa 
XXVIII. The Mating of Lemuria and Asia 


a, 


XXIX. The Rise of the Primate 


Doctor William biography begins with an 
earth of rock, water, and atmo phere and noth 
ing else. The rock is concentrated around the 
south pole in one continent, (sondwanaland, of 


which Antarctica is but a remnant Hlere occur 


11 


the beginning of all life, a sort of raw Eden for a 
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sort of Adam-and-Eve interpretation of the multi 
tudinous complexities, both geological and 
biological, found on the Earth today; for accord 
ing to this theory, everything—continents, islands, 
and the life upon them— traces back to Gond 
wanaland and that one time when the elements 
and the sun were in such perfect accord that a 
fragment of matter appeared which manifested 
unique properties. Later, as the ‘attempt to 
find equilibrium between the great primal 
powers of gravitation and inertia’’ resulted in 
the break-up of Gondwanaland, the peregrinating 
continents carried with them the descendants of 
that first invisible bit of living protoplasm; and 
the development of these descendants was largely 
determined by the climate in the thermal zones 
through which the continents (their habitats 
passed. Thus, the tropical vegetation which 
produced the coal beds of Spitzbergen flourished 
not during a warm spell in the north polar regions 
but during the time when Spitzbergen passed 
through the equatorial zone. The pull of inertia 
on the spinning globe urges on the continents, 
and the separation of families by the ever widen- 
ing gaps between the drifting fragments of ancient 
(sondwanaland accounts for similar evolutionary 
development in regions otherwise widely sepa 
rated 

Doctor Williams carries along simultaneously 
the account of the geological changes and the 
story of developing life, a rather large order for 
one biography Not only lack of space, however 
but lack of scientific data, prevent his speaking 
with too much certainty of individual events 
His descriptions, however dramatic, must be 
vague, for Mother Earth herself, in her great age 
cannot remember the details 

The illustrations are delightfully, and appro 
priately, hazy. Precise and belabeled diagrams 
have no place among them. ‘The drawings are 
intended for the general reader and serve their 
purpose excellently. A series of globes shows 
the wandering continents at various stages in 
their careers Pen drawings of some of the men 
who developed the sciences of geology and 
palaeontology give a personal touch. The pi 
tures of the animals, sketched reconstructed 
against a timely background, leave just the right 
impressions. In this group the artist has out 
done himself on the inside front cover, where the 
Mesozoic world fairly writhes with Brontosaurus, 
Mosasaurus, Plesiosaurus, and all the rest of the 
extinct Saurus tribes 

Persons looking for controversial points will 
find them in some of the details the author in 
cludes in his “Biography,” in his interpretation 
of others, or they may disagree with his whole 
thesis. But one cannot condemn a book for that 
Doctor Williams has really done an excellent 
piece of work in making Mother Earth live for the 
public through all her three billion years or more 


New theory or old, the story make good 


PRiscitta H. Wepstes 
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300K REVIEWS 


Vetropolitan District Population and Area 
Prepared under the direction of Clarence | 
Batschelet (Geographer of the Census beif 
teenth Census of the United State 1930 


Metropolitan districts have become a signifi 
cant factor in American life They contain 45 
per cent of the population of the United State 
ind 1.2 per cent of the area Wherever there isa 


maller centers deve lop 


large center of population 
about it Tran portation telephone ervice, 
whole aling and retailing activities, highways 


newspapet deliveri« 5, club life ind man other 


ocial and economic ictivitle veneral ire co 
extensive with the are 

Ninet’ a? a etropolitan district ha ( been 
established in the present censu Chey are 


ale inated b the name ot the central city or 
cite and o1 those were selected which contain 
1 population of 100,000 or more The central 
city or cities have 50,000 or more inhabitant 


In extent and boundaries these districts are not 


the same those for the trade regions surround 
ing the same population center \n attempt 
was made to work out these trade areas, but so 


many variables entered in the criteria, that it 
was impossible to attain uniformity in delineation 
of all districts, thus eliminating any comparabilits 
between the Therefore the definite statistical 
bases of amount and density of population were 
elected 

\ metropolitan community conscious has 


The politi 
cal boundaries of the central cit or cities are, ina 


cle ve loped vithin these urban area 


sense, artificial in so far as trade, industry, com 
munication, and construction are concerned 
Population i hifting, in general, outward from 
the central cit to the uburb kactorie 


formerly centered along railroads or water front 





age within the central city are now occupying 
ites beyond the area of congested population, 
often in the open country along a railroad, where 
land costs less than in the central city and where 
there is room for expansion 


Merchandising methods are being adapted to 


NM 
—_— 
Jt 


this new urban family of cities and towns. Sys 
tems ol transportation and communication must 
be revised, and sundry adjustments made in 
former services and enterprises, at the same time 
that constructive plans are being made for the 
future 

Until the 1930 census was taken facts of popu 
lation were not available for these metropolitan 
areas as a whole The 1910 and 1920 censuses 
limited the area of a1 etropolitan district to that 
within 10 miles from the boundary of the central 
city, but the 1930 census did not apply this 
limit, and included within the metropolitan 
district, ‘‘in addition to the central city or cities, 
all adjacent and contiguous civil divisions having 
a density of not |e than 150 inhabitants pet 
quare mile, and also, as a rule, those civil divi 
ions of |e density that are directly contiguous 
to the central cities, or are entirely or nearly sur 
rounded by minor civil divisions that have the 
required density.’’ Most districts extend into 
two or more counti , and ome embrace area in 
two or even three states 

The racial, sex, and age distribution 1s given 
tatistically for the central city or cities and all 
minor civil divisions within the metropolitan 
district, as well as clistribution of the entire popu 
lation within the area 

Maps, one for each metropolitan district, 
form an exceedingly valuable part of the report 
hey cover the metropolitan district and territory 
adjacent to it presenting a break up into minor 
civil divisions and showing towns throughout the 
region Che district itself appears in this setting 
and included within it are the larger and smaller 
component political unit 

Probably no more significant contribution has 
been issued by the Census in recent years. The 
geographer, economist, and soe iologist ; the dis 
tributor, manufacturer, engineer, and many other 
business and research groups will utilize the in 
formation presented on the maps and in the text 
and statistical table 


HeL_en M. STRONG. 
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FINLAND 


LAND of such limited and monotonous resources as Finland must 
organize and regiment its economic and political affairs and activi- 
ties most minutely and completely if its people are to compete suc- 

cessfully with more richly endowed lands of the earth and achieve a material 
and cultural standard of living in accord with the industrial and educational 
ideals and aspirations of a progressive civilization. This Finland has done, 
almost wholly in its post-war independence of its earlier connections with the 
imperial Russian domain. 

A rich store of coniferous timber; abundance of water power; adequacy of 
transportation— chiefly by waterways; advantageous coast-line and frontage 
upon the seas; an ambitious, thrifty, forward-looking people, particularly 
along the sea-board; these are Finland’s few resources. By utilizing them to 
the best advantage, by building her economic and political structure to safe- 
guard the common weal without sacrificing the right, or depreciating the 
incentive, of the individual to express his personality, to acquire comfort and 
competence, to possess his own little bit of God-given soil and waterway, 
Finland has pushed forward to her proud position in the vanguard of civill- 
zation and progress. 

Her standards of personal worth, private culture, and public service are 
perhaps as high as any in the world. Her educational system is excellent 
from the tiniest woodland school in Karelia to the superb University in 
Helsinki. Her transportation, her finances, her commerce, her industry are 
all rationally regulated. Her hygiene and sanitation, her health safeguards, 
and her home conveniences are under government supervision, without 
onerous infractions of personal liberty. Her ‘farms are well tilled and man 
aged; her forests are scientifically administered; her cities are models of 
urban convenience, cleanliness, and orderliness; her ports are efficiently 
operated. Helsinki is certainly one of the most modern, most capably gov- 
erned, most effectively functioning cities in the world. 

inland with her dearth of resources and paucity of advantages, and with 
her high cultural standards of life, like all the Scandinavian countries, is a 
lesson to the world in efficient land utilization, organization of industry, ad- 
ministration of government, and promotion of national peace and prosperity. 





